] | i,t Aa | ss | : 
POPULAR &«" 
| ) 15 CENTS 


MONTHLY, 





ss Sa 


SEE PAGE 47 a 





Es 
eran se 


EW INVENTIONS - MECHANICS - MONEY MAKING IDEAS 
{OME WORKSHOP PLANS AND HINTS - 350 PICTURES 














MOTHER MINDS HER BUSINESS 













YOU CANT COME 
OVER TONIGHT ? 
.. ANN, CHILD, 


ROGER, IT IS MY BUSINESS ! 
| KNOW SHES HAPPILY MARRIED 
BUT THERE 1S SOMETHING. 
\VE NOTICED HE... 


| ADORE HIM, MOTHER. ITS 
ONLY THAT... SOMETIMES. . 
AND TONIGHT IT WAS 
ESPECIALLY NOTICEABLE. 

| WAS SO ASHAMED 


OH, MOTHER, | HAVE ! 
THAT 1S, 1 TRIED TO HINT 
GENTLY_ SO AS NOT TO 
HURT HIS FEELINGS BUT 

HE THOUGHT | WAS JOKING 





| YOURE CRYING! 
| TELL MOTHER 
| WHATS WRONG 
..- ANN, 
ANSWER ME ! 



















I'M GLAD YOU GOT THIS 


MAKES YOU FEEL EXTRA CLEAN ! 
AND MAYBE IT IS JUST AS 
WELL NOT TO TAKE ANY 
CHANCES WITH “BO 





































SHAVING 1 





—— 


| LIFEBUOY, ANN. SUCH LATHER — | 






/ 





PERHAPS YOURE RIGHT_ 
GO ON OVER 










| SUSPECTED "B.O” 
WAS THE TROUBLE. 
WHY HAVENT YOU 

WARNED HIM ? 


THEN QUIETLY GO AHEAD 
AND GET SOME LIFEBUOY 














(—-——- 
| | NO"BO"NOW_ #Aanks fo 
| | Mother and Lifebuoy! 





THERES ONE MARRIAGE 
THATLL LAST! GUESS THE 
CREDIT GOES TO YOU, DEAR 


/ YOULL HAVE TO ADMIT | WAS 
MINDING MY BUSINESS 
/ & MOTHERS BUSINESS! 
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| LOVE THE WAY IT FRESHENS 
AND SOOTHES MY SKIN 








OMEN who really treasure their complexions 

\4 rave about Lifebuoy. And you can’t blame 
them! For Lifebuoy’s bland, soothing lather deep- 
cleanses pores of impurities that dull and cloud the skin. 
It freshens complexions—brings clear radiance and healthy glow. 


“B.O."—our common enemy 


Public enemy number one—that’s 

“B. O.” (body odor)! It threatens 
every one. For we all perspire + 
a quart daily. Overheated rooms | 
increase the danger of offending. 
Play safe-—bathe regularly with 
Lifebuoy. You can tell by its extra- 
clean, quickly-vanishing scent that 
Lifebuoy lather purifies and de- 
odorizes pores— stops “B. O.” 
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( ALLISON 1 HOPE You) MR. KENT, | 
DONT EXPECT TO 
(war ON CUSTOMERS 
— WITH A BEARD 


SUCH A STIFF BE ARD) 
THAT SHAVING MAKES 4 
MY FACE SORE . THOUGHT 


LIKE THAT ? ) 1D GIVE ITA 
ie, ( cuawce TO 
f a> HEAL 
| \Y ., { ) as 





-BEARDED 





MEN 








M'BOY, TAKE ADVICE FROM 
AN OLD SHAVER. TRY LIFEBUOY 
{ stwvinc CREAN. ITS EXTRA 
'\ MOIST LATHER WILL TAME 
YOUR BEARD IN A HURRY. 
AND IT'S KIND TO YOUR _ 
Me SKIN A 


HAVE XY] ( 











THANK YOU, 
SIR 
TRY IT 


—— 





THAT BAWLING OUT TAUGHT ME 
HOW TO GET THE CLEANEST, CLOSEST 
SHAVE IN THE WORLD WITHOUT 

SCRAPING MY TENDER FACE RAW 
LIFEBUOY SURE IS GREAT! 
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LATHER ... 





STRONG WHISKERS GROW 
WEAK IN THIS EXTRA-MOIST 


SOOTHES SKIN, TOO 


@ Even if you have a tough, 
dense, hard-to-shave beard—and 
tender skin—you never need skip 
a shave when you use Lifebuoy 
Shaving Cream. Lifebuoy lather 
holds 52% more moisture. Soaks 
tough whiskers soft— every bristle 


comes off clean, and easy. Try it. 


Send for a free trial tube 


Write to Lever Brothers Co., 
Dept. A-142, Cambridge, Mass., 
for a free 12-day tube. (This offer 
is good in U.S. and Canada only.) 





















































Than Four Years of 


THIS ONE GREAT BOOK 





More 


Knowledge At Your Fingertips 
College Could Give You-in 





Never before has so much valuable information been gathered into ONE handy volume! 


Never before has a REAL Encyclopedia been made in ONE convenient book. 
before has such a vast amount of information in such useful form been offered at this 
incredibly low pricé. A mir: 
articles coyering every branch of human knowledge. 


Never 








icle of completeness, of convenience, of economy, 22,000 


The list of subjects which follows 


is far from complete, but it gives you a suggestion of the wonderful scope of this mar- 
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A REAL Encyclopedia 
Complete in ONE Volume 


Capital, Labor 


EDUCATION 
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Industrial 
Universities 
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Rac lio , Television 
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Therapeutics 
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SOCIOLOGY 
Marriage 
Detectives 
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Unemployment 
Prostitution 
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Plumbing LITERATURE AND Opera 
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Reproduction 
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Have You Ever Seen a Bargain to Equal This ? 


The latest and most up-to-date En- 
cyclopedia. Brand new in contents as 
well as manufacture. All information 
based on latest records and statistics. 


Edited by A. H. McDANNALD 
Editor, The Encyclopedia Americana 
22,000 articles, 1,250,000 words, 

over 1,300 pages, 1,160 ‘Illustrations 
Size 6x9x1° ; Inches 
Handy Thumb- Notch Index 
Durable Linen Binding 


Completely New from Cover to Cover 


Complete 
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The Scope of 20 Big Volumes in ONE 
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An Easy and 
Practical Way 
to Acquire 


A LIBERAL 
EDUCATION 


In this one great book, you 
ural information right at your 


give you yet 
every hom is written so clearly 
that it is an invaluable ret- 
erence work for high school 


a quick and 
easy means to self-instruction 


value. No graduate ever left 
i University with more than 


iation in mind. 
thr yugh daily reference for the 
answers to questions as they 
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reading, this book can rapidly 
build up your store of knowl- 
edge until you have 


higher education. 
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If you mail the coupon promptly we 
will send you a splendid handy Atlas 
with 32 pages of 4-color maps cover- 
ing the whole world. You may keep 
it free even if you return the Ency- 
clopedia. 


This is an astounding volume—a REAL Encyclopedia in 
scope, meeting every reference need—yet all in ONE conven- 
ient volume. It is based on a new and practical plan—to 
offer the essential facts on every subject without wasting 
words and space on unnecessary, long-winded discussions. 
That is why it has been possible to cover the range of 
TWENTY big books in ONE convenient volume. No more 
tedious wading through ponderous reference works of many 

volumes. Now the facts you want are quickly found. No MAIL THIS COUPON 
more long complicated treatises to strain your eyes, tax 
your patience, and waste your time. Now the information 
you need is yours instantly in the fewest, simplest words. 





mH. Wise & Co, Publishers, 


Think of the saving in time and effort, think of the ease and meg lye te Co., Publishers, * 
simplicity of getting the knowledge you need! Here’s the | gt est 47th Street, New York, N. Y. | 
shortcut to information you’ve always wanted. Here’s an Ship me, fully prepaid, for one week's free examina- 


5\ e 32-page Modern Atlas of the World. I will either re- 
| turn the Encyclopedia to you and close the matter or | 
keep it and send you $1 each month ‘until the Special 


| Price of $3.50, plus a few cents postage, has been paid. | 


Examine It on Approval 


Send No Money 


> ‘ P I F e 
You may have this great book for free examination and | n any case, the Atlas is to be mine free. 


judge for yourself its amazing value. Just sign and send 
the coupon. The Modern Encyclopedia and the 32-page 
Modern Atlas will be sent you prepaid. You may either 
return the Encyclopedia and owe nothing or keep it and - 
send $1.00 a month until the Special Price of $3.50 has been ADDRESS 


] NAME a 
paid. In any case you keep the Atlas free. Mail the coupon L ‘ ~ aa ee 
today. ae 
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The Tastiest Ocean 
Treat from Gloucester 
plump, tender, juicy 


MACKEREL 
FILLETS 


I guarantee them 
to please you! 


Sent on 
approval 







Just what 
you want 
for a hearty 
breakfast! 


TASTE THEM 
AT MY EXPENSE 


delicious am cae 
mackere 


u never know how 
be until you serve some of my 


" . t a 
fillets, prepared the Down East way It wi 
be the rarest treat you’ve known in month 
lake one of my plump, meaty late-cau I 

ickerel fillet Freshen it. Broil it 

wn juices to a tempting brown, unt 


rich, tender meat fa apart at the 
touch of your fork. Serve piping hot 
Your mouth will water at its appe 
tizing aroma. You'll smack your li 


ver its wonderful flavor 


What Makes My Mackerel 
Fillets So Good? 





But you t get the right kind of ma ‘kere! fillets 

the pick of the new te catch is w 1 want 

to get this real food joy. That's the secret of the | 
temptir dine f ackerel fillets. | send you } 
the choicest fillets that are carefu iced from the fat 
tender side f the ne ite ht mackere Prac 
tically bonele no waste part hatever, these mack 
erel fillets are plur ~ On gl bodied that they just 
flake into it 


Send No | Money Now— 














unless you wish to 
| P end “ coupon below or 18 
ite me a letter ind I] hip Extra Choice 
you i vail of ‘ wn e tender 
[ae 8 nee ot geet ae eee eee 
iple for a irge ind lual se - 
in My f et ( ne t y 1 Fillets 
cleaned head no tat i 
ire . dy bone no waste what Only 
ever ist meaty fillet packed in 
ew brine in a wax-lined wooden $ 00 
pail r iste one broiled the Down 
1 ist way. If not satisfied it the 
nest mackerel you ever tasted, re 
turn the balance at expense | 
Otherwise, send me or $2 within Delivered 
10 day ).000 tamilie et their FREE! 
eafood from me thi rove-it Any where | 
urself’ way. I've beet n do g bus in the U. S. | 
ine this way f 17 vea ind I 
ust say that thi is the lowest 
price for this size pail ickerel fillets I've ever offered. 
Send your coupon today for this real Gloucester treat. 
Frank E. Davis, The Gloucester Fisherman 


9 Central Wharf, Gloucester, Mass. 
— swe eee ee ——_—_ ee eee 


Mr. Frank E. Davis, The Gloucester Fisherman 
9 Central Wharf, Gloucester, Mass | 
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REMOVABLE ~ 
E YEPIECE 


IRAW TUBE 


RACK AND PINION 
FOCUSING - 


STAGE CLIPS 


RIGID —— 
CONSTRUCTION 


By R. M. Bolen 


hobby requires good tools and 


NY 
microscopy is no exception. 
To get the most out of the 


thrilling scenes in that ever- 
changing world beyond your sight, you 
must own a good microscope. Its lenses 


are your passport into unseen lands and 
unless they give a clear view your travels 
soon will lose their zest. 

When you buy your microscope, you 
will be taking the most important step 
of your career as a microscopist. Unlike 
the experienced professional who can 
spend thousands of dollars, you will be 
am amateur striving to make a choice be- 
tween low-priced’ instruments. Naturally, 
your inexperienced eye may fail to see 
the difference in value between one mi- 
croscope costing a few dollars and another 


selling for twenty. 

The amateur must realize first of all 
that a microscope is a scientific instru- 
ment. Unfortunately, the present pop- 


ularity of amateur microscopy has brought 
a group of extremely low-priced and un- 
scientific microscopes into the field. As 
they fill a definite need. But to the 
newcomer, who is serious about his mi- 
croscopy, they often spell disappointment. 

A good microscope is an accurate opti- 
cal device. It must be made of the best 
materials under precise conditions. Lenses 
that are to enlarge tiny organisms must 
be carefully ground and polished. In many 
of the cheaper microscopes, the lenses are 
crude affairs, merely pressed or roughly 
ground to shape and barely polished 


LOVS, 















TWO OR MORE 
OBJECTIVES 


— LARGE STAGE 


REVERSIBLE 
CONCAVE-PLANE 
MIRROR 


Illustration showing the 
features you should look 
for when you select your 
microscopes for home use 


enough to remove even the small scratches 
and imperfections that are bound to ex- 
ist. Such lenses can never give the clear- 
ness and definition of a good optic. In- 
tead, their fields will be spotted with 
dirtlike specks that will move as the eye- 
piece is rotated. 

To be accurate, a microscope must have 
a line of sight that passes through the 
exact centers of all its lenses. Any other 
path results in distortion. This degree of 
precision can be obtained only by manu- 
facturers who are equipped for delicate 
work. The building of a microscope is a 
job for an optical expert and not a manu- 
facturer of toys. 

The general appearance of a microscope 
should be that of a high-quality instru- 
ment. It should have a durable finish and 
be easy to clean, stable, and sturdy. 
Since adjustments must be made while 
the microscope is in use, its frame should 
be rigid enough to prevent the field of 
vision from wandering at the slightest 
touch. There should be some kind of 
focusing arrangement—a rack and pinion 
has been found by professionals to be the 
best, and a roomy observation stage fitted 
with strong spring clips to grip the ends 
of the specimen slides. One of the com- 
mon deficiencies of cheap microscope is 
a miniature stage, far too small to ac- 
commodate the standard slides. 

By examining the reflecting mirror be- 
low the stage of a microscope, the inex- 
perienced amateur can tell a great deal 
about the quality (Continued on page 5) 
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WHAT IS A GOOD 
MICROSCOPE WORTH? 


(Continued from page 4) 


of the instrument. To do its work, it 
should be arranged so that it can be tilted 
at any angle. Many of the cheaper instru- 
ments have stationary mirrors that are 
entirely unsatisfactory. Also, to give the 
maximum of light, the mirror surface 
should be concave (curved in) to focus 
or concentrate the light on the object. 
A flat mirror merely reflects the light, 
spreading it over a large area. 

It is in the question of magnification 
that the amateur is tempted to go astray 
in his choice. In his desire to get the 
greatest magnification for the least money, 
he often buys an instrument that sacri- 
fices clearness. If the image is clear and 
well defined, a magnification of 200 or 300 
is adequate for most work. In fact, many 
amateurs prefer to work at still lower 
powers. Of course, the ideal instrument is 
one that has two objectives or some other 
arrangement, like a sliding draw tube, for 
changing the magnification. 

Do not be misled by the statements of 
power and magnification given in the lit- 
erature and advertisements of some manu- 
facturers. In accurate scientific work, 
magnification should be stated as linear 
magnification and not as area or volume 
magnification. A linear magnification of 
one hundred means that a line one hun- 
dredth of a millimeter in length appears 
one millimeter long. In area magnifica- 
tion, a false impression is created by 
squaring the dimensions to give area and 
in volume magnification, which is still more 
erroneous, the linear dimension is multi- 
plied by itself three times. 

When selecting one microscope from a 
group, be sure that the linear magnifica- 
tion in each case is given. Then compare 
the quality of each image. A microscope 
that magnifies only seventy-five times but 
gives a clear, clean-cut image is far bet- 
ter than another whose cheap lenses maz- 
nify 200 times to give a hazy, distorted 
view. 

Many manufacturers also attempt to 
convey the impression that such an in- 
strument as a cheap telescope can be used 
as a microscope. This is incorrect. The 
eyepieces of some telescopes can be used 
as low-power magnifying glasses but never 
as microscopes. 

Like automobiles, tools, or fishing rods, 
a microscope is an investment. If you are 
choosing microscopy as a hobby, you will 
save in the long run by buying a good 
microscope with good lenses. You need 
not spend a fortune, good microscopes are 
sold at low prices. But before buying one, 
make sure that it has the features of a 
good instrument built into it by a manu- 
facturer that has a good reputation in the 
field of optics. 





r cee 
° ° 
Microscopy Articles 
URN to page thirty-six and you will 
find an interesting article telling how 
the amateur can examine the tiny wonders 
of the sea through his microscope. This 
| is only one article in a long series, de- 
scribing the thrilling experiments that 
can be performed by the amateur mi- 
croscopist. 
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How You Can Buy Yourself 
A STEADY INCOME OF 


‘200 A MONTH 


OW WOULD YOU like to be able 

to quit work some day and travel, 

play golf and do only the things you 

want to do? How would you like, when 

you are 55, or 60, or 65, to have a check 

for $200 arrive every month for the 
rest of your life? 

There is a plan which makes it possible. 

It is called the Phoenix Mutual Retire- 

ment Income Plan. It gives you a guar- 

anteed income that makes you inde- 

pendent in the years to come. The 





RETIREMENT INCOME PLAN 


Here is what $200 a month Retirement In- 
come, payable at age 55, will do for you: 
it guarantees when you are 5S 

An income of $200 a month for life. This in- 
come cannot stop until at least $20,000 has 
been paid, and it may even reach $25,000, 
$30,000 or more, depending only upon how 
long you live. 

This is the simplest plan and costs the least. 
With the additional benefits which the same 
plan may be made to provide: 

It guarantees upon death from accidental 

means before age 55 
A Cash Payment to your beneficiary of 
$40,000. Or a monthly income for life. 


it guarantees upon death from any other 
cause before age 





A Cash Payment to your beneficiary of 
$20,000. Or a monthly income for life. 
it guarantees in the event of permanent 
total disability before age 55 
A Monthly Income for you. And your install- 
ments will be paid for you by the Company. 


Plans for retirement at ages other than 55 
are available. Also special plans for women. 











See the advantages this Retirement 
Income Plan offers over ordinary meth- 
ods of saving or investment. You don’t 


| have to worry about how long you live, 





or how fast you 
dare spend your 
money. Your in- 
come will last as 
long as you do, 
even if you live to 





b) 


ad 


PHOENIX 
MUTUAL 


LIFE INSURANCE COMPANY 
Home Office: Hartford, Conn. 
Established in 1851 


interesting booklet offered at the bot- 
tom of this page explains how the plan 
works, 

You can pay for this income in a lump 
sum, or you can start buying it now on 
the installment plan, in the same way 
you would buy yourself a house or an 
automobile. 

Your Retirement Income may be any 
amount you wish—$100 a month, $200 
a month, $300 a month or more. It can 
begin at any age you say, 55, 60, or 65. 


INVEST NO MONEY until you have seen this New Plan 


be 100. Your wife is also amply pro- 
vided for. Even permanent disability 
can’t stop your investment plan from 
going right on just as you had planned, 
for the company would pay your install- 
ments for you. And all these benefits are 
guaranteed by the Phoenix Mutual Life 
Insurance Company, an 82-year-old 
company with over $600,000,000 of in- 
surance in force. 


You don’t have to be rich 


How much do you have to put in?.., 
We'll be glad to tell you the exact amount 
of your monthly payments as soon as we 
know your present age, how much in- 
come you want, and how soon you 
want to retire. 


Send for Free Plan Book 


Write your name and date of birth in 
the coupon below and mail today. You 
will receive without cost or obligation a 
copy of an illustrated booklet that tells 
all about the Phoe- 
nix Mutual Re- 
tirement Income 
Plan. The coupon 
is for your con- 
venience. 

















PuHoenrx Mutvac 
Lire INsuRANCE Co. 
839 Elm St., Hartford, Conn. 











Send me by mail, without obligation, 
your new book describing Tue PuoEenix 
Mutvat RETIREMENT INCOME PLAN. 


Name 





Date of Birth_ —— 


Business 
Address 





Copyright 1934, P.M.L.I, Co. 


















































































Every Needed Fact, Figure, Formula 
Every Shortcut and Special Method 
in the 


WHOLE FIELD 
f 


MATHEMATICS 


Now in ONE 
Handy Volume! 


For the first time you can have this wealth of practical 
mathematical information, covering every trade and 





business, condensed into one handy book for quick ref- 
erence This volume puts right at your finger tips 
instant facts and formulas for making every kind of 
mathematical calculation. From hundreds of different 
ource this priceless information has been gathered 
gether, boiled down into brief, simple language 
ind appl lie ed to actual problems. Every man in busine 
every 1 in the echanical trades, every man who 
ever u tool or has to make calculations or estimate 
ffice, shop, or be e, will find here a treasury of 
mey-making, m wing idea 


THE HANDBOOK 
OF APPLIED 
— 


) ; wledge 
mat he matics is needed. N 
study is required. The spe 
ciic intormation you want 
is easy to find, by looking 
it up in the index Phe 
book takes up every trade 
and gives you practica 
methods easily-worked 
formulas for solving 
every problet Thou 
ands of specitic -exampl 
show you just how t 
make your calcula 
tion If your work 
involves mathemati 
in any way this complete 
erence handbook is an in 
pensable part of your equip 
It is an amazing time 
iver for any one concerned 
ngineering, architecture 
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ave industrial work: or with a 
countin iuditing, manufac 


171, ' % turing. cost taxes t ‘an) 


other business mathematics 


on this No practical man, no house 

Special vner who makes an occasiona 

repair, no one who has a 

Advance of h me ¥ rk shop can afford t 

c without the valuable in 

Publication formation quickly found in 
Offer a 

The regular price Save Time Be 


of this book will 


be at least $6.00, Sure of Your Facts 


and. probably One quick turn to the index 
more. If you re- and you find at once the be 
serve your copy mathematical methods for sol 
now, you may ing your problems You 
have it for only ivoid the expensive errors that 
$4.95. Easy pay- handicap the man who merely 
ments if you guesses Think what an ad 
wish. Over 800 vantage it is to have all this 
Pages. 375 Illus- information in one hand 
trations. 150 Ta- b one Take advantage of th 
bles. Durable portunity t examine the 
Maroon  Fabri- | as soon as it is published 
koid Binding. ai save 1714¢ of the reg 
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EXAMINE THIS BOOK FREE 


SEND NO MONEY=—MAIL THIS COUPON 








250 Fourth Ave., New York | 
| nd me a 1 as pul b 7 H 1 1 Ml | 
t att pe al-1 Pub 4 I Ww aft 
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. . Little Stories of 
PROGRESS—and 


those Who makeit... 


No. 3 of a SERIES 


Asleep. 





as his plane soared 











OVER THE OCEAN 


HIS story is more than “news” now—it’s history. Schoolboys 
can tell you about gallant Wiley Post and his record-breaking 
solo flight around the world. But everyone doesn’t know about the 
mechanical hand that guided him safely over the perils of the ocean 


he sle pt. 


Of course, some have heard of it before. They've seen pictures 
in the papers of a mechanical man—with electric bulbs for eyes 
and gears for teeth—who has just answered 100 questions or done 
16 successive jobs in obedience to some human commands. 


You men who read Popular Science Monthly because your inter- 
ests make it necessary for you to keep step with industrial progress, 
know a good deal more about mechanical robots than that. 


Among you are men who have already put such machines to work 

quietly—without benefit of ocean flights or iron-clad ‘‘Franken- 
steins’—and with results which are written in profits rather than 
in newspaper headlines. 


Readers of Popular Science Monthly had plenty of opportunity to 
determine the commercial possibilities of the robot. Back in 1929 
we reported its efficiency in regulating traffic on one of the world’s 
most crowded avenues. Since that d: iy we have followed its prog- 
ress—as other men found other uses. They made it flood airports 
with light at the sound of an approaching plane, operate power 
sub-stations, guide ocean liners on their course, set railway signals, 
sort textile fabrics, vend merchandise, run machinery in factories. 


The robot is “all in a day's work’ where this magazine is con- 
cerned. It is just another triumph of industrial science—one of the 
thousands we have printed—and will continue to print for men 
who seek in these columns the announcement of some invention or 
new material that can be applied to their business. Something they 
may find today, in these pages—or next month—or next year. 


And if that new discovery or that new process does come, it is 
here that it will appear first. For Popular Science is the news monthly 
of Progress, and thousands of men like you rely upon it for the first 
reports of ways in which new scientific advancements can aid you 

can help you keep one step ahead of the world. 
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Complete 


Construction Kit 
FOR A 


CiipperShip 
Mode/ 


“ 

EVERYTHING you need 
to make a beautiful little miniature model of 
the famous American clipper Sea Witch is con- 
tained in a construction kit offered by the 
Popular Science Homecraft Guild. Unlike all 
previous clipper ship models, this one has been 
so greatly simplified that anyone can build it. 
Indeed, it is what is called a “pocketknife” 
model because so much of the work can be 
done with a penknife and a few single-edged 
razor blades. 

The hull of the model is 9% 
the over-all length is 13 in., 
high. The kit contains the hull carefully sawed 
to shape by hand from accurate master tem- 
plates; half a dozen pieces of pine cut to ap- 
proximate sizes for the deck fittings and boats ; 
hardwood for the keel, stem, sternpost, rudder, 

ind other parts; three sizes of round stock for 

| the masts and spars; 
aps; thin hand-dyed linen rigging cord of the 
finest quality; thread, small chain, beads, fine 
vire, casein glue—in fact everything but the 
paint. 


: Postpaid Complete $1.50 


in. long, but 


and it stands 8 in. | 








Popular Science Homecraft Guild, 
381 Fourth Ave., New York, N. Y. 


Please send me a complete construction kit 

(except paints) and a blueprint for building a 

| miniature model of the clipper ship Sea Witch. 
I inclose $1.50. 





| Name 
| 
| 
, | Address 
| 
| . 
DW csc cacciectossecanienauan sca, State. 
| (Print very clearly) 
Note: This kit is not sent C. O. D 
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SKINNY ? NEW EASY WAY 
PUTS ON POUNDS —/457 


Thousands gaining 5 to 15 lbs. 
ina few weeks with new double 
tonic. Richest imported brew- 
ers’ ale yeast concentrated 7 
times and combined with iron 


UIT being held back by a skinny, 
unattractive figure and a sickly, 
weak appearance that keep you from 
making and keeping worthwhile friends. 
Here’s a new quick easy treatment that 
is giving thousands solid, healthy flesh 
ana new good looks—in just a few weeks! 
As you know, doctors for years have 
prescribed yeast to build up health for 
rundown men and women. But now with 
this new discovery you can get far greater 
tonic results than with ordinary yeast— 
regain health, and in addition put on 
pounds of solid, husky flesh—and in a 
far shorter time. 

Not only are thousands quickly gain- 
ing beauty-bringing pounds, but also 
clear, radiant skin, freedom from indiges- 
tion and constipation, new pep. 


Concentrated 7 times 


This amazing new product, Ironized 
Yeast, is made from specially cultured 
brewers’ ale yeast, imported from Europe 
—the richest yeast known—which by a 
new process is concentrated 7 times— 
made 7 times more powerful. 

But that is not all! This marvelous, 
health-building yeast is then ironized 
with 3 kinds of strengthening iron. 














































Day after day, as you take Ironized 
Yeast, watch ugly, gawky angles fill out, 
flat chest develop and skinny limbs round 
out attractively. And with this will come 
aradiantly clear skin, new health—you’re 
an entirely new person. 


Skinniness dangerous 


Authorities warn that skinny, anemic, 
nervous people are far more liable to 
serious wasting disease. So start to build 
up quick, before it is too late. 


Results guaranteed 


No matter how skinny and weak you 
may be, this marvelous new Ironized 
Yeast should build you up in a few short 
weeks as it has thousands. If you are not 
delighted with the results of the very first 
package, your money instantly refunded. 

Only be sure you get genuine Ironized 
Yeast, not some imitation that cannot 
give the same results. Insist on the gen- 
uine with “ITY” stamped cn each tablet. 


Special FREE offer! 


To start you building up your health 
right away, we make this absolutely 
FREE offer. Purchase a package of Iron- 
ized Yeast at once, cut out the seal on 
the box and mail it to us with a clipping 
of this paragraph. We will send you a 
fascinating new book on health, “New 
Facts About Your Body’, by a well- 
known authority. Remember, results are 
guaranteed with the very first package — 
or money refunded. At all druggists. Iron- 
ized Yeast Co., Dept. 452, Atlanta, Ga. 
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Probably You Won't Agree 
With This List of Our Best 


Tuat college professor who picked the ten 
most interesting books written last year got 
me sharpening my pencil and thumbing over 
my back numbers of PopuLaR SCIENCE 
MontTuiy. Here’s my list of the ten most 
interesting (to me) articles you printed in 
1933: Wild Horses Stampede for Movies, 
(Jan.); Hobbies of 
Great Surgeons, (now ABouT) 
(Nov.); First Trans- | THE TEN | 


. . . xm \ } 
atlantic Airline, f _ \ (GEST CHORES 
(Ba \ « alice e wp ) : 

Feb.) ; Our Police of / pam 


the Sea, (Jan.) ; Mid- is 

get Sub to Seek Riches a sa 7A 
yn Sea’s Floor, (Mar.) ; ons a} 
Inside a Flaming Vol- RP QO oD 
cano, ( Apr.) ; Miss- ‘~2” 
ing! (Aug.); Midget a /- 98 
Gardens, (Jul.) ; Ani- / 


mal Movie Actors, 

(Sept.), and Chinchilla Farms, (Dec.). Liv- 
ing in the country may have influenced me in 
selecting the animal and farm stories. Other 
readers may think I’m “all wet.” If they do, 
let’s hear from them and see what their lists 
will be !—R. A., Columbus, O. (R. F. D.) 


Fumes to Kill Barnacles 
Released by His Paint 


I Notep with interest your article on barna- 
cles. I have been hoping to make a barnacle- 
proof paint but as long as I followed the old 
ideas I have failed. Having lived around the 
salt water for nearly sixty years, I know some- 
thing about it,especially as I made a study of 
barnacles and sea growth. Prof. Fisher’s 
theory that the barnacle spawn can see and is 
attracted or repelled by different colors is 
probably wrong. Paints, either above or be- 
low water, reflect or absorb light rays. Also 
there must be a radiation or emanation of light 
energy in response to the light rays. White 
having the greatest radiation would tend to re- 
flect more light energy. Those radiations per- 
haps could be felt by the barnacle embryo. 
My theory is that any paint, to be non-fouling, 
must give off gas—C. E. P., Milford, Conn. 


Even Aw Travelers May Fail 
To Escape the Billboards 


WHiz-e the art of flying as a family pastime 
is yet young, the various state governments 
ought to get busy and pass legislation against 
air-lane billboards. Our roads have been clut- 
tered with thousands of square feet of adver- 
tising ballyhoo and now it looks as though they 
are going to confiscate our roads and fields as 
well to tell the story to airplane pilots. Al- 
ready a gasoline company has built a civilian 
airplane service sta- 
tion near my home, NERTS! 
and advertises the fact Q 
in twelve-foot letters x 1 
that tell the current tal” 
price of gasoline as 
well as the name of 
the station. With air- 
plane tourists as well 
as automobile travel- 
ers, it looks as though 
our country is doomed 
to be one large billboard unless we get busy. 


—J. K., Hempstead, L. I1., N. Y. 
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How to Land Planes Is What 
This Reader Wants to Know 


I yust finished reading an article about a 
Denver, Colo., inventor who has invented a 
merry-go-round apparatus for launching air- 
planes. His hicky may be O.K. for launching 
planes but I wish he, or someone, would 
please explain what good it is when it comes 
to landing a plane. If it does away with the 
long runway, how can a plane land there and 
if the runway is there for the plane to land 
on, what benefit would it be to erect an appa- 
ratus like that that would probably cost a Jot 
of money when the plane could take-off from 
the landing runway? It seems to me that, if 
the pilot should try to land or hook onto this 
merry-go-round, he would be liable to crack 
up unless it is fixed so it can be put in motion 
like the trapeze on dirigibles that pilots hook 
onto. I wish somebody would explain the 
benefits of such an outfit as this merry-go- 
round. Maybe I’m just dumb and can’t see 
into it—L. L., Tallahassee, Fla. 


Newton’s Law Blamed 
for the Kick in a Gun 


IN ANSWER to H. G., of New York, N. Y., 
as to what causes the kick of a gun, I would 
say that at the instant the explosion takes 
place in the chamber it exerts an equal pres- 
sure in all directions. 
The resulting force is 
applied to the gun 
equally in all direc- 
tions except in the di- 
rection of the open 
barrel, in which direc- 
tion the only force 
that can be applied 
must be through the 
friction of the bullet 
and the moving gas 
against the inside of 
the barrel. Since this is not great enough to 
balance the force upon the gun in the oppo- 
site direction, the gun tends to move back- 
ward or kick. To be more scientific, we can 
explain the fact by Newton’s third law of 
motion, which states that whenever a body 
acquires momentum, some other body always 
acquires an equal and opposite momentum, 
(defining momentum as the product of mass 
and velocity of the body). Thus the gun 
would kick even if it could be fired in a 
vacuum or if a blank cartridge were used.— 
H. J. B., Greenville, Pa. 


When Longer Words Are 
Found, He’ll Find Them 


E. F. K. at Elmira, N. Y., says he can’t 
quite imagine a name longer than the one he 
gave the town in Wales which contains fifty- 
eight letters. There is a Finnish word of one 
hundred and three letters, meaning “to bow,” 
which looks like this: KUMARREKSITUTE- 
ESKENTELEENTUVAISEHKOLLAISMA- 
ISEKKUUDELLISENNESKENTELUTTE- 
LEMATTOMAM MUUKSISSANSAKAAN- 
KOPAHAN. Then there is a cheese made in 
OBERAMMERGAU which is described in 
seventy-one letters, thus: OBERAMMERG- 
AUERPASSIONSFESTSPIELALPENKRA- 








UTERKLOSTERDELIKATFRUHSTUCK 
SKASE. You might by now, be ready t 
pronounce this Polish word which means 
“ceased drizzling,” and is spelled ODZDZ- 
DZY —W. H. S., Chicago, Il. 


Get a Machine and Find Out 
What Wages You’re Worth 


How do you other readers determine what 
your work is worth? Many young people 
probably have had this experience: When 
applying for jobs they were asked what their 
labors are worth, and of course, having no 
idea, mentioned previ- 
ous wages, and took 
jobs for the same 
wages or less. Too bad 
they did not know. 
Any increase in pay 
was at the discretion 
of the employer, un- 
less the employee be- 
came skilled in some 
work, and even then 
he had no idea what 
his labor was really 
worth. How would you decide what your 
labor is worth? By the work you accomplish ? 
How would you compare that work with 
other kinds of work? Why not find out what 
you should receive before you apply for 
work? Probably the most difficult procedure 
would be to make some sort of machine to at- 
tach to individuals to be tested, the machine 
to register calories expended by those per- 
sons. Such a method probably would not 
find much favor. Another method would be 
to determine how capable a person is. We 
all understand how our energy depends on the 
oxygen we breathe. The size and expansion 
of the lungs show very closely the energy of 
one person as compared with the energies of 
others. One third of the blood carrying 
oxygen goes to the brain, the other two thirds 
to the rest of the body. Mental tests concern- 
ing every division of thought can easily be 
made. Tests can be in subjects taught in pub- 
lic schools. The nation’s income should be 
equal to the nation’s production, and the labor 
of the average citizen should be worth the 
average income of citizens of the nation. What 
do you think ?—R. H., Colorado Springs, Colo. 


This Bee Stuff Seems 
All a Matter of Sex 


No poust R. P. D., San Antonio, Texas, is 
a past master on the radio antennae of cock- 
roaches, bugs, and snails, but when he under- 
takes to tell us that a 
worker bee is a “he,” 
and of the exactness 
with which ‘‘he’’ 
brings “his” load of 
pollen to the hive, he 
is only exposing his 
ignorance of bees. No 
worker bee was ever 
a “he.” “He” bees 
(drones) never bring 
pollen, nor anything 
else, to the hive. If 
R. P. D. wants pollen, or honey, or even 
wants to get stung, he’ll have to look to the 
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e” bees, the workers, because “he” bees 

)'t do such things, in our part of the coun- 

and I doubt if they do in Texas.—C, H. P., 
Canaan, Conn. 


Blue Moon Seen by an 
Amateur Microscopist 


L. M. G., of Lewistown, Pa., asks if a rain- 
w has even been seen that was caused by 
moon. Yes, such rainbows have been 
n often on the west coast of Florida. An- 
er phenomenon seen here is the “blue 
on.” Probably due 
a light cloud for- 
tion at great height, 
{ which cannot be 
tected, the moon 
pears to be a deli- 
te shade of blue 
nd the light shed by 
moon on_ such 
nights is also blue. 
. 1 follow the hob- 
of microscopy and 
enjoy your articles on 
e microscope very much. Have made a scrap 
book of all the articles and am keeping them 
jor future reference. I enjoy photo-micros- 
copy and have obtained fairly good results 
ising a small amateur microscope and a 
vest-pocket camera. I have found the eye- 
piece lenses of a cheap triplet-lens microscope 
to be useful when mounted under the stage 
ind used as a substage condenser. The im- 
provised condenser is mounted between the 
irms of the mirror clip and can be focused 
by sliding between the arms. A small piece 
ground glass set under the stage will cut 
down the eye strain and still give enough 
llumination for studying large subjects.— 
S. P. C., St. Petersburg, Fla. 


WHY WOULD'NT I BE 
BLUE? LOOK AT THE 





Shucks! Mirages Common 
Enough—If You Look 


Few people have had the opportunity of 
seeing as spectacular mirages as those of 
which you published photographs last month. 
But we do observe mirages in one form or 
nother more often than we realize. Driv- 

¢ along an asphalt road in my car, on a 

t summer day when the air is calm, I have 

ten seen what at first appeared to be pud- 

s of water lying in the road. At close 

nge the puddles vanished, and no doubt 

were a small-scale counterpart of the 
iginary pools and lakes seen by desert 
ivelers. The principle of the mirage has 

practical use, too, for surveyors making a 
riangulation across a large water area such 
; the Gulf of St. Lawrence. Low hills on 

e far side, that would otherwise be invisible 

ause of the earth’s curvature, are actually 
ited into view by the refraction of the 

rth’s atmosphere, enabling a surveyor to 

‘ over the hump and make his measure- 

nts—G. H. D., Lawrence, Kansas. 


Have You Seen One of These 
Displays in Your Town? 


You’Lt have to pardon my exuberance, but 
simply have to tell you I just got a real 
k out of something I saw right here in 
Old Home Town. Walking by one of 
thoroughly up-to-snuff stores, what did 
ee in the display 
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SCIENCE MONTH- 
I shouted “Hip, 
” for that store 
per and for the 
lendid articles on 
microscope that 
u have been printing. More power to 
of you—J. B. S., Grand Rapids, Mich. 
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Dispelling the Darkness of 
Our Alleged Mistake 


IN aA recent issue of PoputarR SCIENCE 
MonrTRLY, there is an article entitled, ‘““Con- 
structing a Light, Adjustable Drafting Table.” 
When I learned drafting, I was told that 
the source of light should be always on the 
right side of the draftsman. This is some- 
thing regarding which most people agree 
and which, for obvious reasons, is prefer- 
able. You will notice that the table of your 
article is constructed otherwise. To my 
mind, a serious offense. Perhaps you will 
say that other uses for the table are possible. 
Fair enough, but if the table is intended 
for drafting it she.ld be constructed for that 
purpose.—H. C. Jr., Westfield, N. J. 





National Homeworkshop 
Guild Gets a Big Hand 


Pans for a National Homeworkshop Guild 
is a splendid idea. Congratulations to 
PoputaR ScreNcCE MONTHLY upon its selec- 
tion as the official organ of such a worthy 
movement.—R. G. B., Monterey Park, Calif. 





TueE National Homeworkshop Guild is an 
undertaking thoroughly worthwhile and one 
of which I heartily approve. I shall certainly 
do all I can to help.—J. G. P., Washington, 
D.C 


BEING an enthusiastic home workshop in- 
dividual, I am all for the National Guild 
and I shall get busy and do what I can— 
T. B. O., Cleveland, Ohio. 


I wrt do everything possible to get a 
Homeworkshop Guild 
club started in this 
locality —D. A. P., 
Chicago Heights, IIl. 


I AM very much 
interested in the pro- 
posed Homeworkshop 
Guild as I have had 
something of the kind 
in mind for a num- 
ber of years. I will 
do what I can to pro- 
mote an interest in the Guild—E. D. H., 
Lawrence, Kan. 








WiTH PoPpULAR SCIENCE MONTHLY boost- 
ting the Guild movement, I am sure it will 
be carried out in a proper manner. I am 
definitely for such an organization and will 
use whatever ability I possess to help start 
a local organization—W. L. F., San Fran- 
cisco, Calif. 


I THINK the idea is wonderful and I shall 
make a survey of the sincere handicrafters 
of this town and get them in touch with 
each other—C. B. W., Summit, N. J. 


No Oxidation in Tires 
Filled With Nitrogen 


Answering J. K. F. of Cincinnati: Nitro- 
gen is preferred to air for the inflation of 
tires because it does not cause oxidation of 
the rubber under the temperatures generated 
by high-speed travel. This oxidation of the 
rubber weakens the tire and causes increased 
wear. I find your magazine a veritable gold 
mine of practical and informative facts.— 


R. F. W., New York, N. Y. 


Flash Light on Gun, Too 
Much for This Reader 


IF THE item in a recent issue “Flash Light 
On Big Gun” was only posed in an effort to 
stimulate sales for oversize or overstocked 
flash lights it is poorly put. Parties that 
know as little about hunting as the item in- 
dicates should not be allowed to handle 


guns or molest game animals. Killing sword- 
fish as the photo indicates is not possible. 
The reel has not yet been invented that will 
let out line against a thrust as the picture 
indicates —C. B. S., San Jose, Costa Rica. 


You Can’t Tell Where 
Queer Fish Will Bob Up 


I wap often heard the story that many 
fish return to the place of their birth to do 
their own spawning 
but never believed it. 
The other day, I ran 
across a Newspaper 
item telling how a 
whole school of river 
salmon had recently 
returned to the fish 
hatchery on the edge 
of the river to depo- 
site their eggs. What 
brought these fish 
back to the place of 
their birth? Was it taste, smell, or just nat- 
ural ability to remember geographical char- 
acteristics? Why not run an article on the 
queer habits of fish and include in it some 
facts that tend to show that fish like other 
animals have the ability to think, taste, and 
remember ?—F. P., Newark, N. J. 


Here’s a New Slant On 
That Hind-Horse Problem 


IN A recent issue of Popular SCIENCE 
Montuty, O. L. G., of Rockton, IIll., seems 
to be much worried about whether the fore 
or aft horse pulls the most. While he is 
right in saying that most farmers will tell 
you that the horse which is behind is pull- 
ing the harder, that is an erroneous opin- 
ion. What a farmer really means is: the horse 
that is behind must work harder to catch up 
with the other horse. Common sense shows 
that the horse behind does no more work 
for if at the start of the pull one horse is 
six inches behind the other and at the finish 
is still six inches behind, he very obviously 
has walked the same distance and has ex- 
erted the same force. As to the comparison 
with the scale balance, just put a strong horse 
and a weak horse together and see what 
happens. The strong horse will pull the 
weak horse back just the same as more 
weight in one pan raises the other pan.— 
L. C. W., Plankinton, S. D. 





He’s Appreciative But 
Still Hungry for More 


I suGGEST we have more experimental 
chemistry in your publication. I am quite 
sure all we amateur chemists fully appre- 
ciate the chemistry and microscopy articles 
which you do publish, but we assure you the 
more of them the better—G. A., Murray, fa. 


Ancient Chinese Problem Will 
Exercise Your Mathematics 


Here is a little problem which may in- 
terest some of your readers as it is so old 
that it may be new. A chinese mathemati- 
cian, Chin Chiu Shao, who wrote the “Nine 
Sections” in the year 
1247, proposed the fol- 
lowing prob‘em: 
There is a _ circular 
City of unknown 
diameter having four 
gates. Three miles 
north of the north 
gate is a tree which 
is just visible from a 
point nine miles east 
of the south gate. Find 
diameter of City. 
Just a little geometry and algebra is all that 
is required in order to get a correct solu- 
tion—C. D., Courtenay, B. C., Can. 
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since 19307 


FREE 


This 80-page book 
will help you in planning 











for your next car! 














Not an advertisement—not a catalog 





211,000 practical motorists advise you out of their own experience 










What’s been going on in motor car factories—on the in bringing them up-to-date on improvements intro- 


proving grounds—in automobile research laboratories duced by the automotive industry during the past four 
—since you bought your present car? 





years. 


















Even though you may not be planning to buy thisyear, | ““The Automobile Buyer’s Guide’’ (based on our 
you'll surely be interested in this story, written in the | ©xtensive consumer surveys) represents an extension 


language of the owner. of the same idea. 


It tells YOU what motorists told US. 


Motorists said that our recent questionnaire, ‘‘The 
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Proving Ground of Public Opinion,’’ was helpful It gives simple explanations of new features and 
technical terms which you may have found 


pone cones for FREE i 


confusing. It describes the new advance- 























| CUSTOMER RESEARCH STAFF ¥ | ments in motoring comfort, convenience, per- 
GENERAL MOTORS, DETROIT, MICH. f t 
| Without obligation, please send me free copy of your 80-page, | Seen, Cay > See 
non-advertising book, “‘The Automobile Buyer’s Guide.’’ | It includes convenient “‘check sheets”’ designed 
- in the form of an illustrated questionnaire, for 
sName——— ee = 
| PLEASE PRINT | your personal use in planning what you want 
| Street ened | in your next car. 
| oe | Briefly, it is designed to assist you in choos- 
ity— $$. ; 
| TATE | ing, from among the many good cars on the 
I own a » market, the one particular make and model 
upp Gunes eames atoms Gee eam ennis Ges ee | that will best suit your individual needs. 
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New Discoveries 


BALL LIGHTNING CAUGHT BY CAMERA 


This remarkable photograph, one of the first ever taken of 
ball lightning, was made recently by Prof. J. C. Jensen, of 
Nebraska Wesleyan University, near Lincoln, Nebr. 





Regularly recurring sunspots, 
huge eruptions on the sun’s 
face, bombard the earth with 
streams of electrons. Study 
of these volcanoes of fiery 
gas indicate that they have 
profound bearing on weather, 
a. on radio reception and on 
; rot the health of the people 


By XPLORERS, working in one of the 
strangest realms of science, are un- 
Ez da earthing curious, dramatic facts 
WIN 
Teale 


The way autos run, the way seeds 
sprout, the way eggs hatch, the way radios 
function, and even the way we feel when we 
get up in the morning, the latest tests have 
shown, are affected by flowing, invisible charges 
of electric power. Recently, experiments in the laboratories of 
many lands have added to our knowledge of the magical work of 
electricity in the air. 

In Italy, one scientist has sent electric waves racing through the 
atmosphere to alter the heredity of plants. In Holland, another 
has used them to kill bacteria and preserve foods. In Germany, 
a third has obtained astonishing results by administering electrified 
air to hospital patients. In the United States, two of the country’s 
foremost surgeons have just announced the discovery that minute 
electrical charges are vital to our brains and bodies. 

From their study of electrical winds and magnetic storms, solar 
smoke and electrified dust, the workers hope to find the answers 
to age-old puzzles of Nature. Many scientists believe that the 
keys to the most baffling enigmas of earth, the mysteries of life, 
heredity, and death, lie locked in infinitesimal particles charged 
with electricity. No other field of modern research is so packed 
with mystery and promise. 

One first-class mystery occurred not long ago near Denver, Colo. 

More than a hundred automobiles on the road between Denver 
and Boulder were caught in a howling gale. Flying sand grains 
filled the air. Suddenly the motors in the cars began to stop. 

All along the road, stranded motorists churned their selfstarters 

unable to understand why the engines wouldn’t function. 
Then the wind abated, the engines started, and the cars 
rolled on. Some mysterious force, generated by the 
fury of the storm, had thrown the ignition systems 

temporarily out of order. 
This weird performance recalls the rumors 
during the World War of a mystery ray 
that was supposed to stop motors and 
bring down planes. A few weeks 
ago, an Austrian announced he 
had actually perfected such an 


11 






































































































Interior of electrodome tower built in 
California by William Haight who is seen 


in the photo. It is intended to dispel fog 


“FEW ELECTRONS + © 
FROM SUN es 


LY HEAVISIDE | 


KENNet AV ED 





ELECTRIC CURRENT 
TO DISPEL FROST 


Below, an exterior view of 
the electrodome tower, that 
was built to dispel fog and 
frost. At left is an inte- 
rior view of the tower. It 
discharges a negative cur- 
rent of eletricity into the 
air, the ions of which then 
may clarify the atmosphere 








ELECTRONS FROM SUN INTERFERE WITH RADIO WAVES 


The illustration at upper left shows the condition of Kennelly-Heaviside layer when there are 
maximum spots and bad reception 


few sunspots and good radio transmission. 


IONS USED 
IN FIGHT 
ON DISEASE 


This Dessauer ion 
apparatus hasbeen 
installed in the 
Beth Israel hospi- 
tal, New York 
City. The highly 
electrified air it 
supplies is used in 
treating rheuma- 
tism and high 
blood pressure 


right, 


















apparatus. According to his claims, the 
invention projects ultra-short electric 
waves into the sky to interfere with ig- 
nition systems of planes. 

A hint of what happened to the car 
on the Colorado road is given by a dis- 
covery that has been made by scientists 
in several parts of the world. Sand 
storms, it has been found, always gener- 
ate electricity. Sometimes, the electric 
particles, or ions, they produce are posi- 
tive, sometimes negative. It seems to 
depend upon the chemical composition ot 
the sand and dust. In South Africa 
where the rock is largely quartz, the elec- 
tric particles are always positive; in 
England, where limestone is the prevail- 
ing rock, dust clouds carried by the wind 
from well-traveled roads are always 
ionized with charges of the ovposite, or 
negative, electricity. 

Applying this knowledge, Richard E. 
Vollrath, a young California inventor 
has developed an ingenious sand-storm 
generator. It sends blasts of dust-laden 
air through copper tubes, generating elec- 
tricity which is stored in a huge metal 
sphere. During one test, the electrical 
charge thus built up is said to have reached 
260,000 volts. 

The fact that the power of your auto 
engine varies according to the amount of 
electricity in the atmosphere was sug- 
gested by experiments made at the U. S$ 
Bureau of Standards, in Washington, D 
C., last spring. The air at the carburetor 
intake was charged with different con- 
centrations of ions and the power of the 
motor was found to fluctuate as the num- 
ber of electrified particles changed. 

At the present time, radio reception is 
the best it has been since 1923. Long 
distance signals are coming in more clear- 
ly and regularly than at any other time 
in the last decade. Changes in atmos- 
pheric electricity, caused by a minimum 
of sunspots, is accepted as the explana- 
tion. In regular cycles of approximately 
eleven years, these volcanoes of fiery gas 
on the surface of the sun increase and 
decrease in number. They are now at 
their lowest point. During the next five 
years, an increasing number will troop 
across the face of the sun until the high 
point is reached about 1939. Then thev 
will become fewer and fewer until, in 
1945, they will have disappeared entirely 
and another sunspot cycle will have come 
to an end. 

To learn more about the relation of 
sunspots and radio, a famous astronomer 
and a noted engineer have been making 
tests for the last seven years. They are 
Dr. Harlan T. Stetson, Director of the 
Perkins Observatory at Ohio Wesleyan 
University, and Dr. Greenleaf W. Pick- 
ard, radio inventor and one of the first 
men in America to transmit speech by 
electrical waves. While Dr. Stetson ob- 
served and photographed the sunspots 
from day to day, his co-worker noted ac- 
companying variations in the strength of 
radio waves received froma distant broad- 
casting station. 

When the spots were increasing, during 
1926, 1927, and 1928, the radio signals 
grew fainter and fainter. But from 1929 
on, as the spots decreased, they gained in 
strength. The reason, the scientists con- 
clude, is that the huge envelope of ionized 
particles which surrounds the earth and 
known, after its discoverers, as the 
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Kennelly-Heaviside layer, is affected by 
changes in the sun. 

Like an immense cathode ray tube, the 
sun bombards the earth with streams of 
‘lectrons. As these strike our outer at- 
mosphere, they break up its tiny particles 
nto positive and negative ions. This 
llanket of electrified particles, some sev- 
nty miles above the earth’s surface, 
erves as a gigantic mirror, reflecting or 
ending sky-bound radio waves back to 
irth. It is only because the waves are 
hus reflected or refracted by this shell of 
ions that they are able to travel long 
listances and circle the earth. 

The degree to which the layer is ionized 
epends upon the activity of the sun. 
When the sun is most active, that is, 
vhen it is dotted with the most sunspots, 
he greatest number of electrons shoot 
rom it and increased ionization of the 
Kennelly-Heaviside layer pushes it down 
earer the earth’s surface. This in turn 
ends the radio waves back more abruptly 
nd cuts down the distance they travel. 

On the other hand, any decrease in the 

tivity of the sun reduces the intensity 

the ionization of the layer, allows it io 
hin out and rise, thus bending back the 
aves less abruptly and sending them for 
mger distances along the surface of the 
ith. In this manner, the expanding 

id contracting of a shell-like reflector 
irrounding the earth, controls the effec- 
ive distance radio waves will travel. 

The moon, as well as the sun, Dr. Stet- 
on reports, has a definite influence over 
idio reception. Analyzing signals broad- 
ist between Chicago and Boston, he 
ound their strength increased as the 
100n dipped below the horizon and de- 
reased as it rose overhead. This is due, 
i¢ believes, to radium rays from the 


FEBRUARY, 1934 


ARCTIC’S GREAT MYSTERY PHOTOGRAPHED 
Jsing motion picture cameras, scientists of the Heinrich Hertz 
Institute, Germany, made unusual pictures, in the far north, 

the phenomenon, aurora borealis, shown in this photograph 


moon, which tend to push down the 
layer as the moon passes above, thus re- 
ducing the distance radio waves can travel. 

On all sides of us—floating in the air, 
streaming from the sun, coursing through 
our bodies, hidden in the things we eat— 
are minute charges of electricity. Only 
in recent years have we known much 
about these invisible ions. It is thought 
they usually start out as atoms from 
which an electron is removed. On sunny 
days, it is known, there are more ions in 
the air than on cloudy days; on warm 
days more than on cold days; on clear 
days more than when smoke pollutes the 
sky. 

From hour to hour, even from minute 
to minute, the number of ions in the air 
varies. It shifts according to the ebb and 
flow of a titanic battle which goes on un- 
ceasingly and unseen around us. This is 
the struggle between the forces that create 
ions and the forces that destroy them. 





Illustration showing the manner in which the 
strength of radio signals increased as the 
number of sunspots decreased from 1930 to 1932, 
Illustration on opposite page explains this 










In oval, ion counter, designed 
by Dr. L. R. Koller, left, has 
been installed in an air-con- 
ditioned house in Schenec- 
tady, N. Y. It will be used to 
study the effect of electric 
particles in the air, upon the 
health of those in the house 


Motorists in the South were 
often severely shocked when 
their hands touched that of 
a bridge toll collecter. This 
was found due to the accu- 
mulation of static electricity 
in the cars. The wire tree, 
seen at left, was installed in 
the bridge. Meeting the metal 
frame of the car it removes 
charge and protects drivers 


On the side of the ions, the three most 
powerful allies are: the constant bom- 
bardment of the atmosphere by cosmic 
rays from outer space, the radiation from 
the sun, and the work of radioactive ma- 
terials, such as radium, on and below the 
surface of the earth. 

Streaming from the sun are large 
quantities of exceedingly fine, electrically 
charged particles. Some scientists call this 
moving mass solar smoke. As this stream 
of charged particles approaches us, it 
comes under the influence of the earth’s 
magnetic field, and divides into two 
streams that diverge toward the two 
magnetic poles. Reaching the outer at- 
mosphere of the polar regions, the par- 
ticles often collide with the molecules of 
the air and become discharged, thus pro- 
ducing the beautiful display known as 
the aurora. The discharged particles, re- 
maining suspended in the upper air, serve 
as the nuclei for the formation of the 
high, feathery cirrus clouds. 

Waterfalls are also ion factories. 
Niagara, for instance, charges its water 
with positive, and the air around the 
chasm with negative electricity. Splashing 
water and spray create ions, too. A curi- 
ous fact in this connection is that salt 
water spray charges the air around it with 
positive ions while fresh water charges it 
with negative ions. Large raindrops be- 
come positively charged when they are 
flattened and broken up by the resistance 
of the air. In the very highest clouds, 
other ions are believed to be formed by 
photo-electric activity among the ice 
needles. Near the ground, the number of 
ions is augmented by winds that blow 
over metals and other surfaces. 

Recently, such electricity-bearing winds 
have been (Continued on page 100) 





























































































































































































































© Automobile Traditions Challenged by 








First Streamlined 
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1933 A start toward 
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1930 Rounded reduced 
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1922 


Chart of the cars of the last eleven 
years, showing how the gradual evolu- 
tion of the streamlined shape has re- 
duced wind resistance so they slip more 
easily through the opposing air currents 





S THIS of POPULAR 
SCIENCE MONTHLY is pub- 
lished, in automobile shows 
and dealers’ showrooms all 
over the country are being exhib- 
ited the world’s first s« ientificially 
streamlined stock Introduced 
by leading American manutfactur- 
ers, they mark a new stride toward 
a goal which automotive engi- 
neers have been working for years—the 
development of a car in which fuel econ 
omy, riding comfort, and 
brought about by reducing to a minimum 
the losing battle with air resistance that 
has been waged by every automobile that 
ever was placed on the 


Issue 


cars 


to 


speed 


roads 


There have been streamlined cars be- 
fore—experimental cars. Designers and 
drivers of racing cars and the freak ve- 
hicles built for a single try at a world’s 
record also have utilized streamlining 
principles in body construction. Speed- 
way daredevils, for example, for years 
have been tying and tapeing streamlined 


are 


the streamlined car 


resistance 


tot M@mela-lol Meel6l t-te MallolaMeli@r tit iiclalas 


Streamlined and equipped with 
radio 
runner of the future styles, is 


the 


wooden -forms to the 
rear of their axles to 
cut down wind resist- 
ance a trifle. Aviation 
and automobile engi- 
neers, research men in 
aerodynamic _laborato- 
ries, and designers of rail- 
way rolling stock long 
ago worked out the ‘“‘tear- 
drop” form that means 
minimum air resistance 
in a moving vehicle. But 
an attempt to use fully 
the known principles of 
streamlining in a_ stock 
passenger automobile 
never had been made un- 
til it was decided that 
this year the motoring 
public was ready to ac- 
cept what hitherto had 


Stock Cars 


the air currents would flow smoothly, 
meeting at the back without any swirls or 
disturbances. The task was further com- 
plicated by the car’s wheels, axles, door 
handles and other features, each present- 
ing its own streamlining difficulties. Obvi- 
ously, then, the problem confronting the 
automotive engineers who designed the 
new machines, of which the public is, at 
this moment getting its first view, was 
highly involved and could not be solved 
in a moment. 

Late in the summer of 1927, the engi- 
neers tackling this job, decided to start 
from scratch and learn for themselves 
all they could about air pressure and a 
moving body. To do this they enlisted the 
aid of Orville Wright who helped them 
build an inexpensive wind tunnel such 
as he and his brother, Wilbur, had used 
when they invented the airplane. The 
tunnel was set up in a locked room in 

Dayton, O., a secret laboratory 
hardly more than twenty feet 
square. 

Here the workers carved small 
wooden blocks into every imag- 











this modern taxi, fore- 


first one in active service 
been called “the car of 
the future.” 

Standard cars in the 
past have had flattened 
mudguards, rounded 
projecting corners, re- 
shaped radiators and 
slanted windshields, as 
i gesture toward stream- 
lining. But solving the 
real problems of 
streamlining meant en- 
tirely redesigning the 
body to secure a new 
shape around which 






With present body designs, cars run 
was shown when this car was driven thus in New York City 


inable shape. They 
mounted them on 
ball bearing rollers 
and placed them on 
metal tracks in the 


blast of the wind 
tunnel. A cord ran 
from each block 


over a pulley to a 









a 


better rear end first, as 
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the block back, the cord lifted 


from the scales. Thus the experimenters 





Two of the 1934-model stream- 
lined stock cars, above and at 
right, now being shown in sales- 
rooms throughout the country 


By 
ROBERT E. 
MARTIN 


ight resting on a simple post- 


fice type scales placed on the 
oor. As the air resistance drove 


ore and more of the weight 


ould easily determine the resistance of 
ny given block in ounces simply by sub- 


racting the reading when the cord was 


ulling from the reading when it was 
laxed and not under strain. 
Immediately, surprising discoveries be- 
n to pop up. So far as efficiency in the 
atter of wind resistance is concerned, 
1e engineers found, all the cars in the 
orld are running backward! If they were 
irned end for end on their chassis, with 
he blunt rear facing forward and the 
irrow hood behind, the air would offer 


far less resistance to their passage. Not 


mg ago, Harry Hartz, the noted rac- 
g driver, amazed New Yorkers by driv- 
g down Broadway in a sedan whose body 
is reversed on its chassis. 

In many of the tests, the same blocks 
ere altered slightly and the differences 
| resistance noted. They showed me 
locks in which notches were cut, bulges 
lded, tops altered, sides changed. And 
ich variation left its record on the data 
heets of the investigators. 

Then streamers of silk were added to 
he tunnel equipment. As long as the air 
lowed smoothly, they stretched out 
raight as pencils. But when they struck 
sturbed currents, they vibrated violently, 
ermitting the engineers to study the 
xact location and extent of the various 
wirls. Smoke streamers gave additional 
nformation about what happened to the 
urrents and finally, the air was made to 
rite its own record through an arrange- 
ent of metal plates and lampblack. 

In explaining the process, they showed 
e block models which were bisected fore 
nd aft vertically and had the two halves 
lamped together with an upright metal 
late between them. This plate was heavi- 
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Photo shows wide 
front seat capa- 
ble of seating three 
persons with ease 


New French streamlined car 
shown recently at Paris. Note 
rear wheels are carefully enclosed 








ly coated with a mixture of lampblack 
and linseed oil. At the end of the test, 
the wind had carved its record on the 
plate. Where its velocity was greatest, 
the metal was bare, all the coating hav- 
ing been carried away. A careful com- 
parison of the amount of lampblack re- 
maining on different parts of the plate 
gave a complete picture of how the cur- 
rents had acted in passing over the block. 
Scores of these wind-written records were 
assembled. They gave invaluable insight 
into the problems of rear-end eddies and 
front-end disturbances. Thus they slowly 
worked out the designs now on the market 
and at the same time learned some curi- 


Startling Changes in Body 
Design Are Expected to 


Boost Road Speed and Cut 


the Cost of Operation 


ous things about the cars and air pressure. 

For instance, when Sir Malcolm Camp- 
bell streaked across the wet sand at Day- 
tona Beach, Fla., last February, his Blue 
Bird was traveling 272 miles an hour. 
The spectators saw the moisture sucked 
up from the sand twenty feet ahead of 
the flying car. The nose of the Blue Bird 
was driving a cone of air before it as it 
bored its way through the atmosphere. 

While a twenty-eight-inch cube of air 
weighs only a pound, as compared to 100 
pounds for a similar cube of water and 
784 pounds for one of steel, its resistance 
climbs rapidly with speed. At Campbell's 
pace, the air (Continued on page 97) 
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Combination 
health lamp 
that gives 
ultra-violet 
and heat 
rays. Below, 
close-up of 
the elec- 
trical unit 





ULTRA-VIOLET AND HEAT 
RAYS FROM NEW LAMP 


ULTRA-VIOLET and heat rays are both 
provided by a combination health lamp 
just introduced. Its heating element serves 
as electrical resistance for an arc that is 
formed between two carbon electrodes, 
which are held in spring clips and adjusted 
by hand. When it is desired to use the 
heating coil alone, one of the electrodes is 
removed and the other is pushed all the 
way through the holder, completing the 
electrical circuit and preventing an arc. 


BUILDING CHURCH IS A JIG-SAW PUZZLE 








SoLvING one of the world’s biggest jig- 
saw puzzles was the recent task workmen 
were called upon to perform when St. 
Andrew’s Church, in London, England, was 
moved to the suburbs. The removal was 
made necessary by a dwindling congrega- 
tion and the encroachment of business 
places. As each stone was taken down at 





USE SPRAY ON 
THIRD RAIL TO 
KEEP OFF ICE 


SPRAYING anti-freeze 
solution on the third 
rail to prevent the for- 
mation of ice is the 
novel expedient with 
which British railways 
are experimenting to 
end this nuisance. At the 
first threat of frost, a 
special car containing 
the spraying apparatus 
is sent over the line and 
applies the liquid from 
a nozzle close to the rail, 
as shown at right. A re- 
volving ice cutter and a 
brush to sweep away the 
chips precede the jet of 
anti-freeze compound. 
In this way it is ex- 
pected time and labor 
will be saved. 














the old site, it was carefully numbered and 
then transported to the new location. There 
laborers fitted the stones together again. 
The trying task, which still awaits coem- 
pletion, wili have consumed about twelve 
months. In the photograph above, the 
transplanted church is seen beginning to 
take shape at its new site. 


NEW PLANE HAS VERTICAL PROPELLERS 


Vertical propellers 
on this plane are de- 
signed to help it in 
taking off or landing 


VERTICAL propellers, driven by compressed air and designed 
to aid in landing or taking off, are a part of a plane now under 
construction near San Francisco, Calif. The machine, of which 
a model is shown above, will seat three passengers and have a 
wing spread of thirty feet. 


AMERICAN BUSES FOR SYRIAN DESERT 


Monster Diesel-powered buses of American manufacture 
will soon inaugurate a 700-mile transport line for passengers 
and freight across the trackless wastes of the Syrian desert, 
linking the storied cities of Damascus and Baghdad. A veritable 
liner of the desert, the passenger bus measures sixty-six feet 





long and carries thirty-six passengers. 


American-built passenger bus that will be used in the Syrian desert. It can make forty miles an hour 
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and Illustration showing the new life- 
lere boat in action. It is powered with 
ain. an engine driven by carbon-diox- 
m- ide gas from its four cylinders 
lve 
the MOTOR RUNS ON 
te COMPRESSED GAS 
OR AIR, 
RS 
AUTO WHEEL LAUNCHES GLIDER 
lers : 
de- ‘SING the rear wheel of an automobile to launch a 
i l th heel of bile to | h 
tin ; motorless plane is a stunt successfully developed by mem- 
seins ; bers of a Newark, N. J., glider club. One end of a 2,000- 
— 5 foot manila rope is attached to the glider and the other 
. to the drum on the car’s wheel, which is jacked up for use. 
ae When the car driver ap- 


a 


ed 
ler 
ch 





rope, attached 
the drum of 
is auto wheel, 
inches a glider 
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PROPELLED by a motor that 
runs on compressed gas carried 
in cylinders, a lifeboat of new 
design safeguards its passen- 
gers lives at the moment when 
persons in an ordinary lifeboat 
are in greatest peril. This is the 
critical instant after launching, 
when the lifeboat is in immedi- 
ate danger of being thrown by 
a wave against the side of the 
larger vessel and crushed or cap- 
sized. In the new lifeboat, it is 


VALVE 


— . 
| THROTTLE tr 
| GOVERNS ‘ 
| SPEED 
\OF BOAT 


CARBON-DIOXIDE GAS DRIVES BOAT 


HAND-OPERATED AIR COMPRESSORS 
SUPPLY AIR TO MOTOR WHEN STORAGE 
TANKS OF GAS ARE EXHAUSTED 





necessary only to open a valve, and com- 
pressed carbon-dioxide gas from four cyl- 
inders hisses into an air motor, whirling a 
screw propeller and driving the craft to a 
safe distance in a few seconds’ time. If pas- 
sengers and crew wish to keep the boat run- 
ning beyond the four-hour capacity of the 
gas tanks, they may work hand pumps that 
compress air to operate the motor. Surplus 
of air from the pumps is automatically fed 
back into the tanks. 






















BUOYANCY TANKS 










MASTER COMPRESSOR __eaa—- 
HANDLES =— 
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TANKS CONTAIN 
SUFFICIENT COMPRESSED 
GAS TO PROPEL BOAT 
FOR FOUR HOURS 
















plies power to the wheel, 
the glider is whisked for- 
ward and so whirled aloft 
in a few seconds. 

























BABY TANK DESIGNED FOR SPEED 


MosILE as an armored car and as formidable as a good-sized 
field piece, a new type of baby tank, capable of sixty miles an 
hour, has been developed by J. Walter Christie, of Linden, N. J., 
who has designed numerous other armored vehicles for the U. S. 
Army. Trap doors give access to the driver’s and gunner’s com- 
partments, as demonstrated above by the inventor. A 250-horse- 
power motor drives the baby tank, which weighs scarcely more 
than two tons and is expected to be highly effective in action. 















THREE-POINTED 
MASONRY DRILL 


PROVIDED with three points 
instead of four, a new ma- 
sonry drill, shown at left, may 
be resharpened on any grind- 
ing wheel. Parallel cutting 
lips help drill a clean hole. 
Both hand and power drills 
of the new type are supplied. 
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ELECTRICITY TESTED TO KILL 
PESTS IN STORED GRAIN 


KILLING insect pests by high-frequency electricity is a process 
now being applied experimentally by the Baltimore & Ohio Rail- 
road at Baltimore, Md. Grain awaiting shipment is protected against 
weevils and other parasites by running it, before storage, between 
metal electrodes that subject it to a high-frequency electrical field. 
The waves of electricity are reported to destroy both the weevils 
and their eggs, and the grain may then be stored without danger of 
deterioration. The method, and designs of treating apparatus used, 
were developed by J. H. Davis, chief engineer of electric traction. 


Below, typical specimen of wheat damaged by 
insect pests. At right, wheat samples one of 
which, left, has been treated with electricity 
to kill pests. The other shows parasite ravages 





With this apparatus, high-frequency electricity is passed through 
grain before storage to prevent the destructive work of insects 


AUTOMATIC CAMERA TO 
MAP ANTARCTIC WASTE 


MAKING an unbroken picture of 3,000 
miles of new territory crossed by Sir 
Hubert Wilkins, on his projected airplane 
dash across the Antarctic ice cap, is the 
task for which the electric camera, illus- 
trated below, has been designed. Once 
switched on, it automatically takes one 
picture each six seconds. The resulting 
views, when assembled, are expected to 
yield one of the most nearly perfect map 
records ever made at either pole. This is 
the first time thirty-five-millimeter movie 
film has been used for air mapping. 


With this auto- 
matic electric cam- 
era, which takes 
a picture every 
six seconds, an 
air map of the 
Antarctic conti- 
nent will be made 





SAWDUST LOGS PROVIDE 
NEW FUEL FOR FIREPLACE 


Locs of sawdust, made by a new process from 
lumber-mill waste, have been introduced by an 
Idaho firm as fuel for fireplaces, furnaces and 
stoves. The raw material is compressed in a spe- 
cial machine under a pressure of 20,000 pounds 
to the square inch, yielding firm cylindrical bars 
of fuel, four inches in diameter and about a foot 
long, which resemble natural wood in appearance. 
Clean to handle, the sawdust logs are declared to 
burn smokelessly and to provide an abundance of 
steady heat. An additional-advantage, when the 
logs are used in a fireplace, is that they will not 
pop or throw sparks, according to the manufac- 
desu caalanien cae eae turer They require little storage space, will keep 
dust into logs. Above, the logs as they a long time, and are said to improve materially 
appear when ready for use in the home with age as the log gradually solidifies, 
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At right, model 
of a barrel ves- 
sel that has 
been tested in 
a small tank by 
its inventor. It 
is said to have 
performed in a 
satisfactory way 
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To DEMONSTRATE the feasibility of his 

sign for a high-speed ship that rolls over 

e water like a barrel, a marine engineer 

Port Blakely, Wash., has constructed 

1 electric-powered model that is reported 
o perform all the maneuvers of a conven- 
mal vessel. He proposes building full- 


STIFFNESS OF MATERIAL 
TESTED BY MACHINE 


CoMPARING the relative stiffness of dif- 
rent samples of paper, fabric, and thin 
etals with precision, instead of by guess- 
rk, is made possible by a testing device 
' new design. When a test strip is inserted 
d flexed by pulling a handle around the 
n of the dial, as shown below, a brilliant 
lot light flashes as soon as the specimen 
s bent to a standard angle. At this point 
: stiffness of the material, represented 
the amount of deflection of a weighted 
ndulum, is read in stiffness units from a 
imbered scale on the rim of the dial. A 
iilt-in trimming board, with set gages for 
ngth and width, seen at lower right in the 
‘tograph, facilitates preparing test strips 
the proper size. The device is sufficiently 
sitive to measure the stiffness of tin foil 
ly 1/100th of an inch thick. 








tiffness of material is indicated on this dial 
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DESIGNS BARREL SHIP FOR USE AT SEA 






A full-sized, 
ocean-going bar- 
rel ship would 
look like the 
illustration at 
left. It would 
roll over waves 


sized ocean vessels on a sim- 
ilar plan, with stationary 
decks for passengers and cargo inside the 
revolving, electrically driven shell. The 
project recalls that of another barrel ship 
inventor of an earlier day, who actually 
completed a 110-foot model of his steam- 
powered craft and piloted it 200 miles across 
Lake Ontario (P.S.M., Dec., ’33, p. 26). 





Psd 


It was between these 
big spheres that the 
spark, at right, leaped like a lightning flash 


GENERATED at the highest direct -cur- 
rent potential ever attained, crashing blue 
sparks of 7,000,000 volts leaped from the 
Massachusetts Institute of Technology’s 
giant static machine recently in its first 
try-out. Operators sitting within the fifteen- 
foot spheres of polished aluminum con- 
trolled the man-made lightning playing 
about them. Later it will be harnessed in 
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BIG GENERATOR CREATES LIGHTNING 
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DRAINING WAGON SAVES 
ANTI-FREEZE MIXTURE 


So THAT a car owner may have the radi- 
ator of his machine flushed or repaired, 
without losing the valuable anti-freeze 
compound that it contains, a special drain- 
ing wagon has been introduced. Rolled be- 
neath the outlet, it catches the outpouring 
liquid in a covered tank that is designed 
to prevent evaporation. When repairs are 
completed, the liquid is pumped back into 
the radiator, as shown in the illustration. 


/ 


aed 


an attempt to break down the atoms of 
various elements. Even higher voltages are 
expected to be available when favorable 
weather conditions prevent leakage of the 
current. Because of its monster size, the 
electric machine is housed in a dirigible 
hangar, and its columns are wheeled toward 
or away from each other on rail cars when 
it is desired to create a spark. 








































































RAKATOA, mightiest of modern vol- 
canoes, Is in action again. Quiescent 
for nearly fifty years since it star- 
tled the world with the most ap- 

palling eruption of history, this submarine 
volcano off the coast of Java, recently began 
to play strange tricks. Spouting steam and 
showers of lava, it suddenly jutted a solid 
cone above the waves—a new island among 
the East Indies. When waves washed the 
newborn land away, a second was thrust up, 
and this in turn was followed by a third. 
Now the fourth offspring of the volcano, the 
island Anak Krakatoa IV (‘‘anak” is Malay 
for “child”) has appeared and seems likely 
to remain 

Far from being an isolated occurrence, the 
birth of a new island, amid rumblings and 
shiverings of the earth’s crust, happens with 
surprising frequency. It occurs so often, ih 
fact, as to plague geographers, who wish the 
world would hold still so they could map it 
Mystery islands bob out of the sea from 
nowhere, remain in view a day or a decade, 
and then vanish as mysteriously as they came. 

Scientists know they are the result of the 
folding and crinkling of the earth’s outer 
shell under terrific internal pressure, punc- 
tuated by explosions when Sea water, seeping 
through the ocean floor, meets the molten 
lava beneath. The appearance of a new 
island, together with seismograph records 
and an occasional devastating tidal wave, 
may give the only outward indication of 
cataclysms that occur almost daily some- 
where at the bottom of the sea, showing that 
the evolution of the earth’s contours is not 
yet finished 

Worldwide interest was aroused two years 
ago, for example, when the captain of the 
British steamship Lelande announced that he 
had sighted two new islands off the coast of 


Volcanic Islands Vanish 


UNDER EARTHQUAKE BARRAGE 


Ps es 
This volcano on the island of Whakari, in the Bay of Plenty, New 
Zealand, is again in violent activity. Its last great eruption occurred 


in 1914 at which time several sulphur gatherers lost their lives. Its pres- 
ent outburst is part of the general disturbance occurring in the Pacific 
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HOW ISLANDS ARE BORN IN THE PACIFIC 


At top, a beach of black volcanic sand on a Pacific Island, a peculiarity of volcanic is- 
lands. Above, illustration showing the manner in which new islands are created in the ocean 
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On the island of Krakatoa, which lies between Sumatra and Java, the famous volcano, which has 
taken a toll of thousands of lives, is again in violent eruption and has formed new islands 


rthern Brazil, several dozen miles dis- 
int from the charted rocks of St. Peter 
nd St. Paul. Strong seismic shocks from 
ie locality, detected at about the same 
me, indicated volcanic action had lifted 
ie islands from the sea. 
Experts weighed the possibility that 
e islands might offer to the first country 
claim them landing places for trans- 
lantic airplanes, and naval refueling sta- 
ms. While France and England were 
mdering the advisibility of sending ex- 
ditions, the cruiser Belmonte of the 
‘razilian navy hastened to the scene of 
ie discovery to take possession. Sur- 
yors and geologists aboard the ship pre- 
red to map the islands and determine 
hether they were likely to remain above 
iter. When the Belmonte reached the 
ported latitude and longitude, however, 
) new land was to be found. The empty- 
nded scientists concluded that the is- 
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Activity 
on Pacific’s 
Floor Causes 
Swift Changes 


in Geography 


and Starts Vast 


‘Tidal Waves 





lutely virgin territory, where 
no living thing has existed be- 
fore. Thus W. Van Leeuwen, 
Dutch biologist, recent- 
ly risked his life to visit the 
new island Anak Krakatoa IV, 
which a new volcanic out- 
burst might overwhelm at any 
moment. He found and classi- 
fied eight different kinds of 
plants that had germinated in 
the black sand from seeds 
washed ashore on the beach. 
The fact that he found seed- 
lings of the coconut tree, set- 
tled a long-standing botanical 
controversy as to whether its 
spread occurred spontaneous- 
ly by the sea route. 

Since more than half of the 
earth’s area is under water, 
and volcanic belts are not 
limited by coast lines or con- 
tinental boundaries, subma- 

| rine earthquakes and erup- 
tions are daily occurrences in 


~ every part of the world, and 





lends, after their brief appearance, had 
sunk again beneath the sea. 

Desiring information as to the _ best 
point from which an expedition could 
observe the coming solar eclipse of 1937, 
a German astronomical group consulted 
the U. S. Naval Observatory, and there- 
by elicited another story of a disappear- 
ing island. The spot picked as most 
favorable by the U. S. Naval Astronomer 
was a point in the Pacific Ocean cor- 
responding to that of Sarah Anne Island, 
discovered in 1858 and claimed by an 
American guano firm. Unfortunately for 
the German astronomers, recent charts 
showed that Sarah Anne Island had van- 
ished beneath the waves! 

To naturalists, the appearance of a vol- 
canic island is an unexpected stroke of 
good luck. It gives them an unparalled 
opportunity to observe the first appear- 
ance of plant and animal life on abso- 


sometimes reach the propor- 
tions of major cataclysms. A 
tidal wave caused by such a 
disturbance in 1925 threw the 
United States battleship Maryland on her 
beam ends, at Honolulu, and water 
poured in her upper ports. 

What it feels like to be in a ship di- 
rectly over the scene of a submarine 
eruption is shown by the experience of 
the crew of an English ship cruising in 
the Mediterranean some years ago. They 
felt a shock as if the vessel had run 
aground, and a column of water 800 
yards in circumference spouted sixty feet 
high, followed by clouds of steam reach- 
ing an altitude of a quarter of a mile. 

Five days later a small island appeared 
on the spot, which later -grew until it 
measured three miles in circumference. 
Months later, the waves eroded it and it 
disappeared. Other cases of volcanic is- 
lands resembling this classical example 
have been reported from all parts of the 
globe, especially among the Aleutian is- 
lands of Alaska and islands of the Pacific. 
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‘Trains Sailors 
on Dry Lan 


Those who demonstrate skill 
with rifles in target practice 
are picked as future gunners 











The men above are 
a class in gyro dy- 
namics. They are 
learning the theory 
of gyroscopes with 
small models be- 
fore beginning the 
actual study of the 
real gyro compass 


It takes only a few minutes to 

convert a civilian into a gob "7 oe “> 

—in appearance, at any rate. A = ' On Shae ; , No sailor becomes 

well-fitting uniform of white and : ae a radio operator 

the regulation Navy pea-jacket —— ~~ s : without passing 

bring alout the transformation pr bs . the test shown at 
the left. A phono- 
graph emits dots 
and dashes in a 
constant stream, 
and the accuracy 
with which the re- 
cruit jotsthem 
down indicates his 
aptitude for radio 
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NE thousand eager young men, 
from farms, ranches, and cities, 
file through the gates of a naval 
camp. Three months later they 

emerge highly skilled in the sciences of 
war and seamanship. 

Such is the procedure at the United 
states Navy’s newest sea colleges at San 
Diego, Calif. and Hampton Roads, Va. 

In these two modern training stations, 
buildings and laboratories replace the 
raining ship and rigid tests supplant hap- 

izard judgment. Apprentice sailors no 
onger climb masts, and man big guns. 
Instead, in the classroom, expert instruc- 
ors acquaint them with the gyro com- 

iss, the range finder, radio, sound movies 

—everything mechanical that enters into 
fe aboard a ship. Officers catalog each 
ecruit according to his abilities and fail- 
gs. 

Will he go to a destroyer, aircraft car- 
ier, submarine, cruiser, or battleship? 

To China, Hawaii, Canal Zone, Atlantic 
eaboard, or west coast? 

Is he a potential turret captain, gun- 
ier’s mate, ship fitter, machinist, black- 
nith, bugler, radioman, or aviation me- 
hanic? 

Psychological tests reveal quickly where 
he individual belongs. 
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Here the recruits are having their first introduction to life aboard a 
ship. Though sail is no longer carried in the Navy, they are being 
taught to tie standard knots and to splice with ropes fixed to a jack stay 


One hundred and forty 
youngsters crowd into a 
classroom. An_ instructor 
passes folded papers. On 
each is a series of questions. 
A magnet attracts .. . cop- 
per... brass ... iron? 
The recruits circle the cor- 
rect word. A balloon is 
filled with . . . what? The 
boiling point of water is 
... What? The answers 
reveal the recruits’ knowl- 
edge of things mechanical, 
physical, and chemical. 

Successful candidates in- 
dicate their preference for 
radio work, for engineer art- 
ificer, deck artificer, ma- 
chinist’s mate. On the basis 
of their grades and prefer- 
ences they are then tested 
further. 

Will Bill Jones make an 
expert radio operator? That question is 
answered via a phonograph record. Bill 
and his mates sit along the two sides of a 
table having recesses fitted with earphones 
and sending keys. From a phonograph 
comes a series of dots and dashes, first 
slow and then fast. Each candidate marks 





Yesterday they 
were farm boys, or 
jobless on the 
streets. Today 
they swing by their 
instructors at a 
Naval training sta- 
tion as though they 
had been drilling 
for months. Al- 
ready they have 
put behind them 
the habits of civil- 
ian life. Below, 
one of several ad- 
aptation tests by 
which the Navy 
selects men for 
specific jobs. 





An enlisted man, found by tests to be of superior mental- 
ity, studies the gyro compass at a Naval training school 


the sounds down just as he hears them. 

Another test, consisting of irregularly 
shaped blocks that must be fitted into 
odd-shaped holes, rapidly measures each 
recruit’s mechanical ability. Again, on the 
rifle range, target practice indicates the 
men best fitted to be gunners. 
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Experts of the U. S. 
Bureau of Public 
Roads, above, con- 
structing their re- 
markable model of 
the Appian Way. In 
oval, model show- 
ing how tourists 
traveled the great 
highway in Czsar’s 
time. At far right, 
slaves dragging a 
road roller over a 
partly completed 
section of the road 
Note, various layers 
in its construction 


One of the world’s most famous high- 
ways, the Appian Way, that connected 
ancient Rome with its seaport in the time 
of Julius Caesar, has been recreated in 
miniature by experts of the U. S. Bureau 
of Public Roads. Replete with tiny fig- 
ures of chariots, soldiers, wagons, and 


chair-bearers, the remarkable model shows 
what a traffic scene was like twenty-three 
how the 


centuries ago. It also reveals 








POWER FUSE 
HAS HANDLE 


REPLACING a blown-out cartridge fuse 
in a power line is made safer by the in- 
troduction of a new type of fuse, pro- 
vided with an insulated handle. By this 
simple means, the fingers are protected 
from contact with live conductors, when 
a fuse is snapped in or out. 


ELECTROCUTED SQUIRREL 
SHORT-CIRCUITS PLANT 


WHEN a squirrel tried to jump across a 
gap between two 11,000-volt transformers 
it Fond Du Lac, Wisc., recently, it caused 
damage which required three weeks for a 
corps of electricians to repair. The arc 
caused by its body melted porcelain insu- 
lators and steel and iron supports 


Rome’s Great Highway 
Reproduced in Model 


huge engineering task of 

building the 430-mile 

highway was carried out. Surveyors are 
shown plotting the route of the highway 
with their crude instruments, while an un- 
completed section at one end of the model 
shows the successive layers of cemented 
stones, mortar and sand, gravel and lime, 
and lava slabs of which it was made. To 


Here is the Government’s finished model of the high- 
way, the details being accurate in every particular 






insure the accuracy of the model in the 
smallest details, three Government ex- 
perts pored for six months through vol- 
umes of early Roman records and en- 
gineering treatises, including rare Latin 
manuscripts lent by leading universities 
for the purpose. 


DRUG SAVES FROM MERCURY POISONING 


ACCIDENTAL deaths 
from swallowing bi- 
chloride of mercury 
tablets, taken in error 
for medicine, may 
largely be prevented 
by a new and valuable 
antidote. for this poi- 
son discovered by a 
U. S. Public Health 
Service pharmacolo- 
gist. The new chemi- 
cal, which bears the 
formidable name of 
formaldehyde sulfoxy- 
late, is a compound 
of sulphur. Its po- 
tency as an antidote 
was revealed when Dr. 
S. M. Rosenthal, the 
discoverer, tried it on 
specimens of liv- 
ing tissue in his labo- 
ratory at Washington, 
D. C. Tests upon ani- 
mals were satisfactory. 














Dr. S. M. Rosenthal, of the U. S. Public Health Service, and 
apparatus he used in finding antidote for mercury poisoning 
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ENTERTAINMENT and instruction are 
combined in an exciting aviation game de- 
vised by Assen Jordanoff, veteran pilot, 
whose articles on flying have appeared 
from time to time in this magazine. Each 
of the contestants sits before a miniature 
wind tunnel, as shown above, and attempts 


TESTER OF SHEET METAL 
WORKS IN BENCH VISE 


OPERATED simply by placing it in a 
bench vise, and closing the vise, a com- 
pact new tester forces a rounded punch 
igainst a specimen of metal until a crack 
forms, A gage attached to the device re- 
cords the load that the metal will stand. 


CROOKS GRAFT NEW SKIN OVER 
FINGERTIPS TO HIDE IDENTITY 


CAN a criminal change his fingerprints? Illinois police 
officials recently were confronted with this problem, 
when attempts to fingerprint two bank robbers produced 
mly smudges. According to Dr, Leonard E. Keeler, of 
Northwestern University’s crime detection bureau, it 
would be possible to graft skin from another part of the 
body on the fingertips, through a painful operation, and 
previous prints would then become worthless. Should 
the underworld generally adopt such strenuous measures, 
t would be a staggering blow to the nation’s machinery 
‘or detecting crime, since fingerprints are considered to 
afford the best means of identification. The largest col- 
lection belongs to the Federal Bureau of Investigation. 
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EXCITING WIND-TUNNEL GAME TEACHES PLAYERS TO FLY 


to keep a model plane on an even keel in 
the breeze by manipulating standard air- 
craft controls. As long as he is successful, 
a toy plane, propelled by an electric motor 
behind the scenes, travels steadily across 
a board at the rear. The moment the model 
craft tips or swerves, however, a contact 


is broken, and the toy plane on the board 
halts until the player has righted his ma- 
chine. By operating several of the models 
simultaneously, two or more players can 
stage a thrilling race across the board, 
which is decorated to represent a trans- 
atlantic airway. 


AMPLIFIER GIVES WATCH LOUD TICK 


AMPLIFYING the tick of a tiny watch to 
mighty volume is the feat of an electrical 
device developed by Bell Telephone Labo- 
ratory engineers for a New York jewelry 
firm. By listening to the magnified sound, 
the condition of the works may be ascer- 
tained. A watch, placed on a circular plate 
of insulating material, acts as one plate 
of an electrical condenser, while a small 
nickc]-silver disk serves as the other plate. 
A loudspeaker amplifies the vibrations. 
Below, a spring clip holding a watch 
in place on disk of amplifying device 





With this appara- 
tus,a watch is reg- 
ulated by ampli- 
fying its tick soit 
is heard simulta- 
neously with that 
of a master watch 


















AUTOMATIC FIRE ALARM 
DESIGNED FOR THE HOME 


SO SIMPLE to use that it may be in- 
stalled anywhere at a moment’s notice, a 
new fire alarm for the home, illustrated at 
left, is screwed into any electric socket 
like an ordinary lamp bulb. Should the 
temperature of the room begin to rise at 
the rate of ten degrees a minute, a sensi- 
tive diaphragm closes an electric contact 
and an intermittent howler shrieks the 
alarm, If desired, an extension cord to a 
second howler in a bedroom or upper 
hall may be attached to the alarm to make 
sure it will be heard. 
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UNCLE SAM ASKED TO BUILD 


Floating Ocean Airports 
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This illustration shows the design and construction of the latest model of the Armstrong seadrome 
which the Government recently was reported ready to try out. Note the arrangement of the four decks 


EDESIGNED and improved since On these pages our artist shows the de- pitch and toss in stormy weather, Arm- 
its earlier forms were described _ tails of the latest type of seadrome pro- strong declares, because its supporting 
in this magazine, a new type of | posed by Armstrong, in seeking Federal buoys float beneath the area of the sea 
“seadrome” or floating airport, aid for his project. The 1,225-foot air- that is subject to wave motion and its 


is proposed by its inventor, Edward R. plane landing platform, supported 100 openwork structure allows waves to pass 
Armstrong, as the basis of a modernized feet above the water on twenty-eight unhindered beneath its decks. These facts 
plan to bridge the Atlantic with a string submerged buoyancy tanks, would not he has verified by experiments with mod- 


of artificial islands. His project, which has els up to thirty-five-foot size. Each sea- 
attracted the interest of U. S. Govern- ; drome would have overnight accommoda- 
ment officials, is intended to provide tions for 100 travelers, in addition to 


quarters for its own crew and hangar 
space for fifty large transport planes. Run 
like a ship, the seadrome would have a 
captain, first officer, second officer, sea- 
men, and engineers, as well as two mete- 
orologists and a physician. 


twenty-hour airplane service between 
America and Europe. It calls for the an- 
choring of five of the seadromes between 
America and Spain, at about the latitude 
of Washington, D. C., to serve as refuel- 
ing stations about three hours’ flight apart. 
Planes using these islands in stepping- Any type of plane—land plane, sea- 
stone fashion could transport heavy pay Sassitinies dicen i tieiiiaeaie aiaieailt sie plane or flying boat—could use the sea- 
loads at high speed, since their loads of oan ok am sheets cotter. Ghee onan dromes as refueling stations, although 
gasoline would be light. shows the first part that will be built Armstrong himself believes that a special- 
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ized type of amphibian plane will be 
developed for this purpose. Aircraft will 
be guided to the island airport by a stand- 
ird type of radio beacon, which is mount- 
ed on an automatic turntable controlled 
by a gyro compass. No matter how the 
seadrome may swing at anchor, the beam 
will always point in a fixed direction. An- 
other innovation not found in his earlier 
plans is an emergency propulsion system 
that enables the seadrome to navigate like 
a ship if it is necessary to cast the sea- 
drome adrift to ride out a storm of phe- 
nomenal severity, or if it should break 


Edward R. Armstrong, left, designer of the seadrome, points 
out some of its principal features to Eugene L. Vidal, direc- 
tor of aeronautics of the U. S. Department of Commerce 


Bu 





loose from its moorings. This is provided 
by four propellers, each operated by a 
500-horsepower electric motor that is 
supplied with current from the seadrome’s 
gasoline-electric power plant. 

To anchor his seadrome, Armstrong 
proposes to float a 1,660-ton anchor of 
steel and concrete to sea, and sink it. on 
the selected site by opening ports that 
allow water to rush into its inner cham- 
bers. Heavy steel cables moor the sea- 
drome to a buoy that, in turn, is at- 
tached to the anchor. A tension engine 
on the seadrome takes up the slack on 
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It is planned to hold the seadromes in place by mooring 
buoys connected by cables with anchors of novel type 
that would be floated to sea and then sunk in place 


the cable so that it will not foul the un- 
derstructure, paying it out automatically 
in response to a sudden strain. 

Present plans call for a. section one- 
fourth the size of a finished seadrome to 
be built and anchored at sea for final 
tests, including attempts to land upon it 
with a plane. If these are successful, the 
Government may be sufficiently interested 
to take over the project and build and 
operate the whole seadrome chain itself. 
Experts in international law believe the 
United States would have a right to an- 
chor the islands on the high seas. 


Builds Odd Land-Ship for Duck Hunting 


AUTOMOBILE and boat are combined in a curious “land 


At right are two 
iews of an am- 
phibian vehicle. 
One shows it on 
land, the other 
S a water craft 
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day’s outing. 


ship” built by Emil Johnson, of Salt Lake City, Utah. Driven 
by an air propeller, it is said to attain sixty miles an hour on 
land and forty miles an hour in the water. For aquatic use, 
the three rubber-tired wheels are raised and the vehicle floats 
upon its watertight hull. Because of its shallow draft, the in- 
ventor believes his machine would prove of service in duck 
hunting, and would enable a hunter to drive home after a 

















































Ring Around the Motor 
Pulls the Plane Ahead 


THe TOWNEND ring around a motor increases 
1 the speed of a plane because it actually pulls 

the machine ahead during flight. If the ring 
were placed in a slipstream by itself, it would blow 
backward; but when it is placed around the motor 
it pulls ahead. The explanation lies in the fact that 
the metal ring is really a lifting surface with a 
cross section similar to an airplane’s wing. The 
front of the ring has a smaller diameter than the 
rear so the effect is that of having a lifting surface 
all around the motor which is tilted forward. The 
air currents, hitting the flat face of the motor, are 
deflected radially and strike the ring at such an 
angle that the resulting lift is forward. The 
stronger the currents, the greater the forward lift 
or pull exerted by the ring. 


Slipstreams Funnel-in 


Behind Propellers 


CONTRARY to common belief, the slipstream, 
2 or blast, sent back by the propeller, does not 

spread out behind the whirling blades. In- 
stead, it contracts, or funnels-in, back of the tips 
so the diameter of the slipstream is less than the 
diameter of the propeller. As the blades suck air 
from in front, other air rushes in from all sides to 
fill in the hole. Thus it is drawn in from an area 
of greater diameter than the circle of the blades 
and this side air, coming in at an angle, compresses 
the other air toward the center of the slipstream. 
Strings tied to the frame of an electric fan illus- 
tratethisasthey fly at an angle tothe center of draft. 


Gull Better Streamlined 
Than a Dragon Fly 


Ir you have ever shot an orange seed across 
3 a room by squeezing the pointed end, you 

have demonstrated why the body of a gull is 
better streamlined than that of a dragon fly. In a 
stubby, streamlined body, like a gull’s, the bulging 
forward part deflects the air currents outward so 
they come back, squeezing together near the rear. 
In the long darning-needie body of a dragonfly, 
the air currents come together nearer the head. 
The same principle holds true in airplanes. Thus 
the new navy dirigible, Macon, is better stream- 
lined than the old Los Angeles because its length is 
less in proportion to its diameter. 


Draft in an Airplane 
Cabin Blows Forward 


IN THE cabin of an airplane, although a gale 

rushes past to the rear at two miles a minute 

outside, there is usually a draft blowing for- 
ward against the wind. The explanation is that the 
urstream is deflected by the fat part of the stream- 
lined fuselage, just behind the nose, so a suction 
is formed, similar to that which gives lift to the 
top of the wing. Further back, these air currents 
press down again against the sides of the fuselage. 
Chus, the suction in front and the pressure behind 
pump the air forward in an opposite direction to 
that in which the plane is traveling. 








ORANGE SEED, 

WITH SAME BLUNT 
STREAMLINING AS 
GULL,SHOOTS FORWARD 
WHEN SQUEEZED AT SHARP END 


Carr. Frank TI. Courtney 
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SQUEEZING” AIR CURRENTS, 
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WINDOWS AND AIR LEAKS IN 
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At High Speed, Pressure on 
Wing's Front Spar is Down 


DvRING trial runs at top speed, the wings of 
5 a number of early planes broke downward in 
the air. The cause was a mystery until tests 
revealed that when high-speed planes fly wide open, 
the pressure on the front spar of the wings is 


PRESSURE 1S DOWN AT HIGH SPEEDs . 
WHEN LEADING EDGE OF WING Is i 


















UPWARD PRESSURE ON 


ia often down. At peak speeds, powerful ships, with 

FORWARD WING SPAR i lightly loaded wings, fly with the leading edge of 
AT LOW SPEEDS the wing lower than the trailing edge. Most wings 
wo will lift at a negative angle of from two to six 

é ; & degrees. In this position, the wing is struck by 

LANDING WIRES ON EARLY xg the head-on wind on the top side some distance 


RACERS ETIMES BROKE : back from the leading edge. This pushes down 
FROM DOWN PRESSURE ON the forward part of the wing and shifts the partial 


WINGS vacuum area back toward the rear spar. Conse- 
quently, at great speeds, the pressure on the front 
spar is actually down instead of up. 


1 In Aviation One Pound 
Equals Twenty-One Ounces 


NORMAL POUND 
OF 16 OUNCES 





capacity of an airplane, designers calculate 
they must add five ounces to the weight of 
the structure to make it strong enough and large 
enough to carry the extra load. A little bigger 


F For every pound added to the carrying 





Bere iogh 


pact ay oma ae * wing is needed to support the extra pound; a bigger 
2LBS. RESISTANCE 2 engine to push the larger wing through the air; 
va I 


TOTAL OF 21 OUNCES , , 

BS cc ee, added gasoline to feed the larger motor; bigger 
———S_—a—— > 3 fuel tanks to hold the extra gasoline. Consequent- 
a: EDDY CURRENTS ba ly, when the carrying capacity of a plane is in- 

ss a Me creased one pound, the added load it must lift into 


a the air wil be, not sixteen ounces, but twenty-one. 











_— ; 
& Inversely, cutting the weight of the machine one 
—_—_—_ pound, saves a pound and a third. 


EDDY CURRENTS BETWEEN TWO Two and Two Equal 
SER ee el STRUTS PLACED CLOSE TOGETHER 











7 is saulens INCREASE HEAD RESISTANCE Six in Avtation 

pag. gear a — Oa Ir Two streamlined struts, each having two 
TP ee 5225? pounds’ resistance in passing through the air, 
.) >) ag me PDO. are placed near together, their combined re- 
9° © a —. wear i ete sistance will not be four pounds. It will be some- 
—® > One eae times six pounds or more. The reason is the air 
9 PP met D959 o0-2 flow around one strut interferes with the air currents 

—— a 970 ~? 2 . : eager 
M52 S > passing around the other. Eddies are formed be- 

—— " - . : 1. -" af 

HONEYCOMB RADIATOR PRODUCES MORE RESISTANCE tween the two, increasing the drag. Planes with 


twin bodies or closely placed hulls, have often 
proved inefficient due to such interference drag. 


THAN SOLID SURFACE OF THE SAME AREA 
Oe ‘ Designers try to keep wings, struts, and fuselages 


PARACHUTE from interfering with each other as much as possi- 

-j STUNT MAN ble. In fact a honeycomb radiator produces more 

i 3 PY resistance than a flat surface of the same area be- 
PLANE DIVING ip cause each little tube produces interference. 


WITH MOTOR al 
OFF 


fr i, 8 3 A Falling Plane Would 





’ STREAMLINED PLANE, WITH i Pass a Falling Body 
LESS RESISTANCE PER POUND ; ‘ 

: THAN JUMPER. WOULD FALL 8 Ir A stunt man, making a delayed parachute 
_/ YOR FASTER leap, jumped from a plane high in the air, 
: ee the pilot, diving with the engine off, could 
mata * ; drop faster than the jumper. On both objects the 
a : pull of gravity would be the same. But the fall- 
‘ NT ES 8 GEE, : ing man would not be streamlined while the plane 


would be. Consequently, the airplane, with less 
resistance in proportion to its weight, would travel 


Kamous Test P7/ot and Design er faster with the same pull of gravity. 
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New wingless autogiro, caught by the camera as it was making a spectacular landing at the 
Hanworth, England 


conclusion of its first public test flight, which was recently made at 


MINE-RESCUE WORKERS 
TRAIN IN GAS CHAMBERS 


STUDENTS of mine-rescue work may 
receive training of a practical sort at 
Birmingham, England, where university 
classes in this science have been opened. 
Lying within small gas chambers, the 
students breathe through gas masks, while 
ammonia vapor, or sulphur dioxide gas, is 
idmitted to the chamber. In this way, 
they learn to adjust their masks in the 
proper way to protect themselves from 
gas, without being exposed to the perils 
of less easily detected gases that are 
encountered in mines. The exercise also 
serves as a test for the gas equipment. 














In these gas-filled chambers, students of 
mine-rescue work learn, under practical con- 
ditions, the best way to adjust their masks 
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MAGNET PULLS BROKEN 
TOOLS FROM OIL WELLS 


FisHING broken tools from unfinished 
oil wells, so that drilling can proceed, is 
the task performed by a giant electro- 
magnet recently invented for the purpose. 
Cylindrical in shape, the magnet is pow- 
erful enough to support a bar holding the 
weight of four men, as shown at right. 
Lowered into the shaft by an armored 


cable, the magnet seizes fragments of 


tools and brings them aloft. Some of the 
pieces it has recovered, at depths of a 
more, are shown above. 


mile or 








New Wingless 
Autogiro 
Gets First Test 


CauGHT by the camera in 
a spectacular, near-vertical 
landing, the new type of 
autogiro illustrated at the left 
is the latest creation of Senor 
Juan de la Cierva, whose 
previous types have already 
made aviation history. The 
latest model is wingless, de- 
pending for support in the 
air entirely upon the huge 
four-bladed windmill _ that 
revolves in the breeze during 
flight. Control of the plane 
is maintained through the 
tail surfaces, which are of 
unusual size. The radical 
machine was put through its 
paces for the first time in 
public in a recent demonstra- 
tion over Hanworth, England 
and is reported to have per- 
formed satisfactorily at that 
initial test. 




















Opp jobs of cleaning around a garage 
are made easier by a new hand nozzle 
designed to be used with the air hose. 
When the nozzle is held in the hand 
against the chuck of the hose and the 
finger loops are pulled, a powerful, con- 
centrated blast of air spurts from the tip. 
The air jet provides an effective means 
of cleaning spark plugs, blowing oxide 
from battery terminals, blowing out 
plugged gas lines, removing dust and dirt 
from tires, and cleaning off rugs and 
upholstery in a car. 
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COMPRESSED AIR DRIVES LOCOMOTIVE 125 MILES AN HOUR 


WILL steam power give way to com- 
pressed air for driving locomotives and 
hauling fast passenger trains? That is the 
vision of William E. Boyette, of Atlanta, 
Ga., whose amazing challenge to the iron 
horse—a monster truck-shaped locomo- 
tive propelled by compressed air—was 


#, pas: 


Sn EPs 4 eh Ps 


SHOTGUN SHELLS TEST 
PIPE FOR PLUMBING 


To DEMONSTRATE the strength of mod- 
rn plumbing materials, a manufacturer 
cently made a short section of copper 
vater tubing into a miniature cannon and 
red shotgun shells from it. The breech 
‘f the cannon, shown above, was a stand- 
rd brass pipe adapter closed by a pipe 
lug, which was drilled to receive a steel 
ring-pin. Discreetly withdrawing to the 
nd of the fifty-foot firing lanyard, the 
xperimenters found that as much as three 
lrams of powder—the standard shotgun 
:ad—could be exploded in the improvised 
arrel without bursting it. This explosion 
f course, exerted on the material an ex- 
ansive pressure several times greater 
han any force of water would ever exert 
m the installed pipe. 
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about to undergo a trial run between 
Atlanta and Jacksonville, Fla., at this 
writing. The forty-foot locomotive, illus- 
trated above, is designed to attain a max- 
imum speed of 125 miles an hour. Its 
power is obtained from air compressed to 
a pressure of 400 pounds to the square 


inch and carried in tanks behind the cab. 
Should the pressure in the tanks drop 
below 360 pounds, a pump operated by 
electric storage batteries automatically 
replenishes them. Besides high speed, 
Boyette claims the advantage of excep- 
tional economy in operation. 


ELECTRIC CURRENT IN SOIL 
KILLS OFF THE BACTERIA 


HoME gardeners and greenhouse men 
may now rid soil of disease and pests by 
sterilizing it with electricity, through the 
use of apparatus recently developed by a 
Seattle, Wash., research engineer. Though 
it resembles electric heating devices pre- 
viously applied to gardening, the appara- 
tus is not designed to heat the soil by con- 
tact but by passing electric current 
directly through it, between electrodes 
that are buried in the earth. The mild 
heating is said to kill all parasites. 


At top, electric soil sterilizer in use. Above, 
close-up of insulating material and plates 
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Above, photo of Belgian helicopter taken while the machine 
was making a record flight. It remained aloft for nearly ten 
minutes. Right, its inventor talking to pilot before thetake off 





PORTABLE X-RAY OUTFIT MAKES 
PHOTOS OF RACE HORSE’S LEG 


MAKING X-rays of a race horse’s leg was the unusual 


task assigned the other day to a new portable X-ray 


outht developed by General Electric engineers. The test 
was undertaken in an effort to find out why Equipoise, 
famous racer, became lame last summer during the 
height of his career, forcing his retirement from the track. 
Study of the dozen or more pictures taken, one of which 
is shown at right, may reveal the trouble and indicate 
whether the horse can be cured so that he can race again. 
The examination was a successful test of the X-ray out- 
fit, which is portable, easily operated, and quiet. 
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Belgian Helicopter Sets World Record 









By REMAINING aloft in a helicopter of 
his own design for nine minutes and fifty- 
eight seconds, a Belgian aviator named 
Florine has just set a new world’s record 
for these wingless craft, which are distin- 
guished from other planes by their ability 
to rise and descend in a vertical line. The 
feat, performed at Antwerp, Belgium, is 
hailed as bringing nearer the day when 
helicopters will be a practical form of 
locomotion in crowded city regions where 
no standard plane could land and take off. 
Since it does not need to taxi along thx 
ground, the Florine helicopter has no 
wheels, but lands on four shock-absorb- 
ing bumpers. Two twenty-four-foot pro- 
pellers and one stub propeller between 
them, whirled by a motor of 200 horse- 
power, support the craft in the air. 








| 
J 

2, Pad 5 
_ 

Piast y “« 
ar a pe Pe 
0) — ae att 

rae vee Sa a he 
























QUICK-AGING PROCESS 
MAKES NEW WHISKEY OLD 


AMERICAN distillers, once more in the 
business of making whiskey after fourteen 
years of idleness, have taken a pointer 
from the bootlegger to speed up the proc- 
ess. Fearful of popular prejudice, few 
will admit that their product is aged by 
anything but time; in fact, however, many 
distilleries have been granted permission 
by the U. S. Bureau of Industrial Alcohol 
to try out scientific quick-aging methods 
that are said to accomplish in days the 
mellowing effect of years. Whiskey is aged 
in charred barrels, the charred wood ab- 
sorbing esters, fusel oils, and other unde- 
sirable substances. Long before prohibi- 
tion, distillers found that the process was 
accelerated by keeping the barrels in a 
well-heated warehouse, and still more 
effective means were discovered during 
the prohibition era. Distillers are care- 
fully guarding, as trade secrets, their 
methods of adapting and improving on 
these. It is known, however, that running 
steam through a coil in the barrel is now 
the method most used, while experiments 
are being made with electric-heating appa- 
ratus, ultraviolet rays, and even Xrays. 
Distilling experts maintain that the new 
methods of quick aging yield a product 
fully as good as whiskey aged by time. 
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Elmer Luke, Washington, D. C., at work in his home workshop upon a model speed- 
boat. Powered with a steam engine, this model has hit a speed of thirty miles an hour 


Army Gets World’s Strongest Searchlights 























To SUPPLEMENT its hitherto in- 
dequate supply of anti-aircraft 
eacons, the United States Army 
is just ordered 104 of the largest 
id most powerful searchlights in 
e world. Equipped with a lens 
xty inches in diameter, each one 

these monster lights throws a 
eam of 800,000,000 candle power. 
) intense is this shaft of light that 
hostile airplane could be picked up 
d spotted for anti-aircraft bat- 
ries while flying at a height of 
ree miles. Sixty-one of the new 
irchlights will be mounted on 
iilers, to be towed behind trucks, 
hile each of the remaining forty- 
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Model Speedboat Hits Thirty-Mile Clip 












Provided with a 
lens sixty inch- 
es in diameter, 
the monster 
searchlight, left, 
is one of 104 
ordered for the 
U. S. Army. It 
is the most pow- 
erful ever built 


How fast can a model speedboat be 


made to go? That is the question that 
interests Elmer Luke, of Washington, 
D. C., who during working hours is a ra- 
dio expert at the Bellevue, D. C., naval 
research station. His leisure hours are 


devoted to his hobby of building 
miniature power boats, which 
not only run, but run at aston- 
ishing speed. One of his models 
rushes through the water at 
thirty miles an hour, under sixty 
pounds of steam pressure. 

This particular model is three 
and a half feet long and weighs 
seven and a half pounds with its 
brass and copper engine installed. 
The handmade boiler of copper 
tubing is fired by a small gaso- 
line blowtorch, and is provided 
with gages and a safety valve 
built to accurate scale. Steam 
from the boiler runs an efficient 
little engine of twin-cylinder, 
high-speed type, having a five- 
eighths-inch stroke, which drives 
the two-and-a-half-inch propel- 
ler. To protect the model boat 
from damage if it should hit an 
obstruction, Luke has provided 
a bumper in the form of an alum- 
inum plate embedded in the bow. 
















The huge searchlight is loaded on a truck, as 
above, to rush it to any desired point to re- 
pel an air attack. At left, the 800,000,000- 
candle power beam of light is being tested 


three will be mounted upon a mobile 
chassis to facilitate loading upon a 
truck, The current for the lights is 
drawn from generators upon the trucks. 
Remote control enables the operator to 
direct the light’s beam from a point 
several hundred feet away so it will not 
blind his vision. An innovation that 
contributes greatly to the mobility of 
thé new lights is the use of a light- 
weight aluminum alloy in their con- 
struction. The beacons were designed by 
engineers of the Sperry Gyroscope Com- 
pany and U, S. Army engineers. 
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Save Millions on 


In this experimental prune orchard, a 
careful check is kept of the amount of 
water used in irrigating the trees. In 
this way the best amount is determined 


By 
Harold J. FitzGerald 


“SOUR and a half million dollars 
+ were saved California farmers last 
year because two scientists have 
learned how water soaks into the 
ground! 

Ever since the close of the World War, 
Dr. Frank J. Veihmeyer and Dr. Arthur 
H. Hendrickson, of the University of 
California, have been following the mys- 
terious trail of water after it disappears 
beneath the surface of the soil. Their 
findings have upset old ideas and promise 
to save billions of dollars for men who 
till the 26,000,000 acres of irrigated land 
in the United States. One out of every 
three states in the Union now produces 
crops made possible by irrigation. 

Added timeliness is given to the report 
of the successful application of their dis- 
coveries by the fact that one of the great- 
est irrigation projects of all history is 
now under way in the Southwest. Two 
million acres of farming land will be add- 
ed to the tilled area of this country when 
the great Boulder Dam of the Colorado 
turns its water into the desert regions of 
Arizona, California, and Nevada, a few 
years hence. 

Since earliest times, three things have 
been assumed about water and the soil: 
(1) That plants and trees used moisture 
is fast as they could get it and flourished 
accordingly. (2) That water diffused it- 
self through the sub-soil as through a 
lump of sugar. (3) That uncultivated 
land, exposed to the sun, would dry out. 

By whirling, perforated pans, scientific 


Trees were planted in these cylin- 
drical tanks so that at definite 
periods the trees could be lifted 
and weighed. Thus, the amount of 
water needed by a tree is found 


see-saws, waxed-paper_ parti- 
tions and cross-section trench- 
es, Veihmeyer and Hendrick- 
son proved all three of these 
ideas were wrong! 

As a first step toward 
learning how water actually 
behaved underground, they 
cut irrigation furrows through 
a plot of dry ground at the 
university’s experimental farm 
at Davis, Calif., and ran 
measured amounts of water 
through them. Then they dug 
a six-foot trench across the 
line of the furrows, climbed 
into it, and examined its side 
for results. 

Under one furrow in which 
they had run three inches of 
water, they watched the 
dampness descend through 
the soil tothe depth of a foot, 
and then, suddenly, stop. Al- 














72 HOURS 








2FT. FT. 





Diagram showing the efficiency of irrigation in an experi- 
mental plot. Note that the soil was moistened to a depth 
of two feet by both an eight-hour and a four-hour con- 
tinued use of water. There is a clear-cut line between the 
soil that is wet and the soil that is dry regardless of the 
length of time the water was permitted to flow over the land 
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Three-year old prune 
tree in tank weighing 
1,200 pounds. In one 
season alone it lost 
1,250 pounds of water 



















“ though they waited 


for hours, not a 
drop of water went 
below that one-foot 


level. 
There was no 
shading off. Where 


the dry part began, 
it began abruptly, 
immediately ad ja- 
cent to a thoroughly 
wet portion. They 
confirmed this scien- 
tifically, by taking 
samples of soil and 
testing them for 
their moisture con- 
tent. They found 
that every portion 
of the wet area was 
equally wet, the 
water content in 
each being approx- 
imately twenty-five 
percent of the oven- 
dry weight of the 
soil. 


Again they ran 


three inches of wa- 
ter inthe furrow, and 
they 


now watched 


WATER, ANNOUNCED BY TWO SCIENTISTS, 


& Irrigated Land 


a curious thing happen. The top foot, 
through which this had to percolate, was 
not a whit wetter, after the percolating 
had finished, than it had been before. 
But the second foot became exactly as 
wet as the first, and just as uniformly 
so. Then abruptly where the third foot 
began, the soil was as dry as thoughenever 
watered. 

By carefully measured irrigations, they 
were able to wet each foot or half foot to 
exactly this twenty-five percent ratio of 
wetness, clear to the bottom of the trench. 
But no amount of water would make any 
portion any wetter than this; and no 
layer, no matter how far down, could be 
found to contain any lower percentage 
of moisture. 

Why was it, they wanted to know, that 
there couldn’t be different degrees of 
moisture in the same soil? 

In the laboratory, a rapidly revolving 
pan, with perforated sides, which threw 
the moisture out of the soil by centrifugal 
force, finally led them to the answer. 

There is a fixed amount of moisture, 
they discovered, that any given type of 
soil particles will hold so firmly as to re- 
sist the pull of gravitation. Until a layer 
of particles has received this full quota 
of water, it will let no moisture pass 
through it, but will seize and 
hold it avidly. When the ca- 
pacity of all those particles is 
reached, additional water flows 
down to the next layer, and 
then to the next, bringing each 
to its full holding capacity be- 
fore proceeding further. 

So as far down as the water 
goes the soil must be wet to a 
uniform degree, represented by 
that soil’s holding capacity— 
or field capacity, as the investi- 





me 4. 


This automatically bal- 
Fd anced apparatus was used 
to make a continuous rec- 
* ord of the loss of moisture 
through leaves of the tree 
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In this picture, the earth has been removed from 
around the roots of a mature apricot tree to show 
the measurements of the underground root spread 


gators term it. No soil, consequently, can 
be half wet, or three-quarters wet. No 
soil that is subject to drainage can be 
saturated, except for the brief period 
necessary for the downward movement of 
water, for every ounce above field capaci- 
ty is dragged to a lower level by gravity. 
When the movement is free, therefore, 
the water goes down like a window shade 
—of uniform thickness all the way until, 
suddenly, there is no more. 

Microscopic examination revealed that 
the water is not held inside the particles, 
but between them, being supported in 
tiny wedges at the points where the par- 
ticles come together. This discovery led 
Professors Veihmeyer and Hendrickson to 
test various kinds of soils for their water- 
holding capacities, and they found, as 
they had expected, that these varied in 
accordance with the size and number of 
the soil particles and the firmness with 
which they were pressed together. 

Clays and loams hold more water than 
sands, as there are more separate parti- 
cles and they are wedged more tightly to- 
gether, thus offering greater obstruction 
to the water’s passage. But however the 
field capacity may vary for different soils, 
for any given type of soil it is always 
constant. 

Farmers and scientists alike have al- 
ways taken it for granted that trees used 
up the available water in the soil as fast 
as the roots would permit, with the sun 
and its attendant evaporation processes 
making it a close race as to which would 
get the water first. To determine exactly 
what respective roles trees, sun, and per- 
haps other forces were playing in this 
scramble for water, the two scientists 
rigged up an ingenious experiment. 

They planted trees in large cylindrical 
tanks which (Continued on page 103) 






























































































SHELL’S HIDDEN MOSAIC 


At right, a bivalve as it appears when viewed 
by the unaided human eye. When a thin 
slice of this shell is put under the lens of a 
microscope that magnifies it 150 times, it is 
seen as the beautiful mosaic pattern that 
is illustrated in the square at upper right 













FINDING A SPONGE’S SECRETS. 


O MATTER where you live, many of the wonders 

of the sea can be brought beneath the lens of 

your microscope. A visit to the seashore is un- 

necessary. You need only make a selection of 
things you will find either in your own home or at the neigh- 
borhood drug store. 

For instance, the drug store, certainly, will be able to 
supply you with cuttlefish bone, originally intended for the 
pet canary. There also you can get cheap little yellow 
sponges and shells fashioned into novelties. Almost every 
home has bits of coral brought from Bermuda or Florida. 
These articles are enough with which to start your fascinat- 
ing exploration of the marvels of the great seas. 

Take first the cuttlefish bone. Examine it carefully and 
you will find that it is made up of a thin, hard shell shaped 
like the bowl of a spoon. The hollow side is filled with 
a soft, chalklike material that canary birds like to pick. This 
material is lime that was deposited by the cuttlefish. 

If you are acquainted with the cuttlefish, you will know 
that this bone really is a shell found directly beneath the 
skin of the animal’s back. 

With a sharp knife cut a piece from the soft portion of 
the shell, and carefully trim it to form a cube. With your 












At left, above, an ordinary bath sponge. 
right, a slice of it, viewed under a microscope that magnifies it thirty-five times 
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At upper right, a 
homemade punch 
is used to cut wash- 
ers from celluloid, 
These help in mak- 
ing slide cells. At 
right, one of the 
washers is being 
placed on a slide 
that has been 
smeared with bal- 
sam. Above, nail 
ejects washers 





How Marine Specimens, Easily 


Examination — Making Your 


BY MORTON 


unaided eye you can see that, on one face, thi 
material is made up of nearly parallel lines or 
plates resembling somewhat the end grain oi 
wood. Trim this face of the cube so that i 
runs squarely across these lines. Then trim an 
adjacent face parallel to one of the plates. 
Lay the piece on a glass slide, with the lined 
surface uppermost; and arrange the illumina- 
tor so that a beam of light is directed on the 
top surface, striking it at a fairly sharp angle. 
Look into your microscope. 

Did you ever see a commonplace object be 
come suddenly more beautiful? 

The cuttlefish bone, at fifty diameters, is 
revealed as a crystalline palace containing 
succession of fairy caverns. It looks, indeed, 
like a cross section of a many-storied glass 
building. You can see floor upon floor running 
across the field of vision in slightly curved 
lines. But instead of orderly rows of indi- 
vidual columns supporting the successive floors, 
you see an apparently confused arrangement 
of what appear to be thin partitions, broad 
pillars, and several iciclelike projections ex- 
tending part way up or down. 

After studying this surface of the cuttle- 
bone cube you still may be in doubt as to thx 
exact way in which the builder of this re- 
markable structure provided for the support 
of the successive floors. Turn the specimen 
over until the next surface, the one cut at 
right-angles to the first, is in view. If you 
have trimmed the piece properly, you can see 
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Own Bell Jar at Slight Cost 


C. WALLING 


the supporting members are arranged. 

is as if you were directly above a 

ling from which the roof and part of 
top story had been removed. The 

rs of the cuttlefish bone, you find, 
separated and supported by thin rib- 

s of lime, winding in and out among 
each other. If the builder of that bone 
been working with steel instead of 
estone, he would have supported the 
rs by means of thin sheet-metal plates 

in and out, like irregularly corru- 
gated iron, to give them great strength. 

But why all this complicated structure, 

stead of a simple deposit of limestone? 

Reflect a moment, and you will realize 
such material is, like corrugated 

tal or other material, light in weight 

| at the same time mechanically strong. 
[Throw the bone into water and it will 
float, thanks to the thousands of tiny air 

Is in it. 

Your microscope has proved to you 
that the cuttlefish bone, or, more accurate- 
ly, shell, serves the double purpose of stif- 
fening the animal’s body and acting as a 
loat. You will have to admit that, with 
such heavy material as lime, the builder 
of this float has succeeded remarkably well. 

he little yellow sponge you purchased 

not a whole sponge at all, but only the 
eleton of a water animal known to zo- 
ologists as a member of the Phylum Pori- 

ra—meaning, in everyday language, a 

issification of animals that have charac- 
teristic pores or holes in their make-up. 

With a sharp knife or shears clip a 
small, thin slice from the sponge. You 


MAKING YOUR OWN 
BELL JAR 





BRUARY, 1934 


At left, how the bottom can be cut from a one-galion 
glass. bottle, the mouth of which is then securely 
corked. With the cut edge bound with tape, it be- 
comes the bell jar for a microscope, as is seen above 






‘Through Your M 


Obtainable, Are Prepared for 


Microscopic view of mother-of-pearl from a 
sea shell, showing the tiny ridges that are 
believed to cause the iridescent appearance 














icroscope 


CUTTLEFISH-BONE SPECIMEN. At left 
is illustrated the method of cutting a piece 
of cuttlefish-bone into a small cube for micro- 
scopic examination. Above, the specimen as 
it appears when magnified about fifty times 


may be surprised at the toughness of the 
material. Lay the slice on a glass micro- 
scope slide and drop over it a clean cover 
glass to prevent it from being blown away. 
Use a low power at first, and focus on the 
fragment. 

What you see is a three-dimensional 
network of horny fibers. There are few 
branches with free ends, except at the 
cut edges of the piece. The whole maze 
looks like something made by a miniature 
welder who amused himself by joining 
together rods of various lengths, without 
apparent rhyme or reason. 

This horny maze, the skeleton of a 
sponge that once lived in the sea, is com- 
posed of a substance that is chemically 
related to silk. The scientific name of 
this material is spongin. It was secreted 
by special cells in the living sponge. 

The network structure of the typical 
bath sponge is but one of the forms found 
among sponge skeletons. If you have, 
for example, a finger sponge, put a slice 
of it under your microscope. You will 
find it is made up of a horny network 
like the bath sponge, but that the struc- 
ture is not nearly so clean-cut. There 
are numerous irregular projections or 
branches intermingled with the joined 
segments. 

Other sponges—which you _ probably 
will not find in stores—have skeletons 
composed of needlelike bodies of silicon, 
or carbonate of lime. Under the micro- 
scope, they appear like simple needles or 
pins, like needles equipped with cross 
arms, or like pointed jacks with which 
you might play a game. These separate 
fragments adhere together with surpris- 
ing tenacity. 

Now that you have scraped an acquaint- 
ance with sponges by exarnining their 
skeletons, turn again to shells, this time 
to one of the bivalves with its mother- 
of-pearl lining. The shell of the pearl 
oyster, the mussel, and various shells 
picked up along the sea shore afford ex- 
cellent material. 

Select a piece of shell from near the 
edge, beyond the mother-of-pearl lining. 
Usually you can find portions that will 
transmit (Continued on page 88) 
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By 


CHESTER A. WEED 


Lk / were 
Getting I Par ENT... 


NE night, a few years ago, a1 

excited inventor rang my door- 

bell. He said he couldn't wait for 

office hours the next day. He 
wanted to get a patent right away and in 
every country in the world. 


So far as I know, this has never been 
done. After a little calculation, I esti- 
mated the cost of taking out papers 1n 


every country that has patent protection 
to $10,000. Without batting an 
eye, he pulled out a checkbook and said 
he would write a check for the whole 
amount if 1 would start getting the pat- 
ents first thing in the morning. 

He had devised a detachable bow for 
party slippers which could be changed to 
match the color of the and he 
wanted to begin its manufacture as soon 
as possible. It was only after consider- 


at close 


dress 


able discussion that I persuaded him to 
let me make a search of former patents 
to be sure the idea was new. And then, 
the first thing I found was the identical 


idea which had been patented just thirty 
years before. 
For nearly half a century, I have been 
engaged in patent law. I have dealt with 
host of inventors. I have 


‘ seen some 
make fortunes and I have seen many 
make mistakes. Time and again, during 
these fifty years on the patent battle- 


field, I have watched the same mistakes. 
the Six Slips of the inexperienced inven- 






tor, appear and reappear. They are the 
ones I would especially try to avoid if I 
were getting a patent. 

In the first place, I wouldn't be in too 
great a hurry. 

The man with the interchangeable bow 
is but one of many with whom I have 
dealt who wanted to rush in without wait- 
ing for a careful search of existing pat- 
ents. Such a search, costing from $5 to 
$15, saves both grief and money in the 
end and should be thorough. 

While the inventor can 

make the search himself at m 
the patent office, it pays to 
have an expert do it. There 
are thousands of sub-classi- 
fications under the different 
headings and an_ inexpe- 
rienced person is likely to 
miss the all-important one. 
Usually, it is unnecessary 
to look up foreign patents. 
This would cost more than 
filing the application and, as 
a matter of routine, patent 
office examiners make such 
a check when they go over 
your papers. Anyhow, the 
chances are that if the idea 
has not been patented in 
America, it is novel. 

In fact, everything under 
the sun seems to be _ in- 






The inventor of this 
safe, which was 
proof against explo- 
sives and burglar’s 
tools, forgot to per- 
fect the locking 
mechanism. Asa 
result, a rival com- 
pany opened the 
safe by striking it 
on the back with a 
sledgehammer. This 
oversight ruined the 
safe’s manufacturer 


cluded in the patent papers on file in 
Washington. I remember, on the same 
day, finding a patent on a method for 
tying a cow’s tail in a knot to keep it 
from switching milkers in the face, and 
a meter to be attached to a hen’s tail- 
feathers to make an automatic count of 
the number of eggs it laid! 

If common error number one is being 
in too much of a hurry, error number 
two is being too slow. In at least one 





Inaccurate drawings frequently ruin patents. So be 
sure all drawings and sketches are exactly right 
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se of inventing, you can’t be 
too much of a rush. That is in 
having all your sketches and notes 
nessed and dated. Yet, my ex- 
‘ence has been that few in- | 
tors ever date anything. I once | 
one bring me his papers all |] 
ed and witnessed but without || 
ngle date on any of them. In 
interference suit, where it is 
essary to prove the date of 
ception of the invention, un- 
ed notes are worthless scraps 
paper. 
\s you know, the search covers 
ly the patents that have been | 
ued. It does not cover the ap- | 
ications, sometimes numbering 
000, which are piled up in the 
tent office. Only the examiners 
ow what inventions the appli- 
tions cover. Consequently, it 
metimes happens that two ap- 
ications are filed by different in- 
ntors for the’ same invention. 
(hen the officials declare an in- | 
erference and decide from the | 
idence which man thought of | 








idea first. 
In such a suit, every shred of 
vidence showing when you first |} 
thought of your invention is of [WH 





Before You Apply 


nA wm B&B WH HO — 


fora Patent... 


Take time to have a thorough search 
made for previous conflicting patents. 


Date, and have witnessed, as soon as 


possible all notes and drawings. 


Go carefully over all 
changes or errors. 


Check your claims to be sure you have 


included all essential details. 


Reduce your idea to practice at the 


earliest possible moment. 


Refuse to give up the first time an ex- 
aminer says your invention is not new. 


drawings for 


almost lost an otherwise clear case 
in an interference suit because the 
original drawings he had had wit- 
nessed contained pencil lines that 
had been erased and altered. Al- 
though these changes had been 
made before the witnesses signed 
the paper, the opposition con- 
tended the drawings had been al- 
| tered subsequently. There is no 
way known to science of deter- 
| mining the exact age of a pencil 
mark. So it was only after a ter- 
rific battle that the inventor was 
able to convince the patent of- 
fice officials that he should have 
the patent. 

Consequently, if ycur sketches 
are erased and altered in any way, 
make clean copies before you take 
them to a notary or have them 
witnessed by friends. Also it is 
well to use indelible ink instead of 
ordinary writing fluid. There is 
less likelihood of changes having 
been made in drawings where in- 
delible ink is employed and this 
} adds that much weight to your 
case. 

Another thing: While the pat- 
| ent office does not require that 
your drawings be accurate as to 











tal importance. So, if I were 
etting a patent, I would date and have 
witnessed every note and sketch of im- 
rtance as soon as possible. 
Under rather dramatic circumstances, 
few years ago, a valuable patent was 
saved for an inventor because he fol- 
ywed this rule. In an interference suit, 
s opponent produced papers dated six 
onths earlier than the sketches the 
nventor had in his safe. His claim to 
1e invention seemed gone until he dis- 
vered, among rubbish papers in his 
orkshop, the first drawings he had made 
hen the germ of the idea occurred to 
1. As these lost papers had been dated 
| signed by a notary public fully a 
ir before the date on the sketches in 
safe, the inventor was awarded the 
tent on the basis of obvious priority. 
Having a notary date and stamp your 
pers, is one method of protecting your- 
lf. Some inventors have slipped their 
etches and notes in a sealed envelope 
d sent them to themselves by registered 
il, the postmark and registration date 
giving evidence that the invention was 
nceived before that time. However, in 
urt, you must prove that the envelope 
s never opened, and this is sometimes 
extremely difficult thing to do. 
\ better method is to show your pa- 
rs to a friend you can trust, explain the 
vention to him, and have him sign the 
‘etches for you, putting on the date. 
(his also, has its drawback. In the in- 
rference trial, such witnesses must ex- 
in all the details of the invention as 
ll as swear they signed the papers. 
sually they are hazy about the details 
|, not being able to give a clear de- 
ription, injure your case. Be sure, if 
u employ this method, that your friend 
oroughly understands your idea. 
The best method of all, I have found, 
to have a professional draftsman make 
irking drawings of your invention, sign 
d date the drawings, and return them to 
uu. Such a draftsman is disinterested, 
not a personal friend, and is the best 
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possible witness in an interference suit. 
He can always recognize his own handi- 
work and can invariably give a clear de- 
scription of the invention because he has 
to understand it before he can make the 
working drawings. The fact that you hire 
him to make the drawings and he signs 
them for you, protects you from having 
him apply for a patent on your inven- 
tion. Such evidence would prove conclu- 
sively you were the real inventor. 

It is in connection with drawings that 
we come to common error number three. 
Ii I were getting a patent, I would give 
special heed to getting all sketches and 
drawings right. For example: 


Four or five ago, an inventor 


years 






As a precaution, 
inventors some- 
times send their 
drawings to them- 
selves by _ regis- 
tered.mail. The 
postmark then is 
evidence the idea 
was originated 
before that date 


measurements, it does demand 
that they show an operative structure. 
Surprising as it may seem, I have seen 
scores of drawings showing moving parts 
that couldn’t move. Screws sticking out 
of rotating shafts, for example, would 
prevent their turning. Minor slips made 
by the draftsman in preparing patent 
drawings can be corrected after the pa- 
pers are filed in Washington. The patent 
office draftsmen can be employed to make 
such changes, the charge being from fifty 
cents up. In such cases, the original 
drawing is photostated and the copy 
placed on file and then the original draw- 
ing is corrected. But, if the mistake is 
one that leaves out something vital to 
the invention, it cannot be added as no 
new matter can be added after the case 
is filed. So a careful check-up on all draw- 
ings is a vital part of the work of get- 
ting your patent. 

The most curious case I ever heard of 
in which an inventor slipped up on a 
vital part of his invention occurred a 
dozen or so years ago. By use of new 
metal and a radically new design, he had 
produced a burglar-proof safe. It couldn’t 
be drilled into, or forced open and nitro- 
glycerin couldn't be introduced in any 
crack. In competitive tests, it withstood 
every known trick of the cracksman. As 
a result, the safes were adopted by banks 
all over the country. Then, like a bolt of 
lightning there came an anticlimax to this 
story of success. 

Another company challenged the inven- 
tor to an open exhibition. At the ap- 
pointed time, the safes were placed in a 
huge open field and the experts on both 
sides set to work. The explosives man 
employed by the inventor prepared his 
putty well and got ready to blow the 
door off the competitor’s safe. But while 
he was doing this, the crowd was watch- 
ing with open-mouthed amazement the 
actions of the men employed by the com- 
petitor. They simply rolled the inven- 
tor’s safe over on. its side, hit the back 
three or four (Continued on page 98) 
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RECORDING an hour's conversation on paper tape, 
at only a few cents’ cost, is the accomplishment of 
a device invented by Merle Duston, Detroit, Mich., 
radio engineer. The tape takes the place of phono- 
graph records or other comparatively expensive re- 
cording materials, and its record may be played back 
immediately or at any future time. When a speaker 
talks into the microphone of the recorder, his voice 
is translated into electrical impulses and impressed 
on a pair of electrodes between which the moving 
in the accompanying illustration. 


tape passes, at “A” 


This produces permanent black marks on the chemi- \ 
cally treated tape, which are transformed back again Cc \ 


into audible sound by a lamp at “B,” a photo-electric 
and a loudspeaker. The device may be 
applied to such varied uses as recording business 
correspondence and courtroom proceedings. 


cell at “C,” 


ELECTRIC EYE TO RAISE 
OR LOWER AWNINGS 


FuTuRE home owners will not need to 
bother to adjust their awnings, for these 
will be automatic, according to a recent 
prediction by J. J. Donovan, air condi- 
tioning expert of the General Electric 
Company. Photo-electric cells will lower 
or raise them automatically as the sun 
shines or goes under a cloud. 


RECORD OF VOICE NOW MADE 
ON MOVING PAPER TAPE 



































Conversations are now record- 
ed on paper tape by means of 
the apparatus shown below. 
The voice produces on the pa- 
per black marks that can be 
made audible by the apparatus 








TESTS SEEK MYSTERY OF HEAVY WATER 






















With this apparatus, left, 
electricity is passed 
through ordinary water, 
part of which is thus de- 
composed into hydrogen 
and oxygen. The residue 
contains heavy water 
which has strange proper- 
ties. When the gases, ob- 
tained by this electrical 
treatment, are recombined 
a light-weight form of 
water is obtained. The ex- 
periments are made at U. 
S. Bureau of Standards 








HEAvy water, one of the most mys- 
terious of chemical substances, may 
soon become available in quantity to 
research workers who seek to asser- 
tain its curious properties. Resem- 
bling ordinary water, from which it 
is made, it has rare until 
now that a teaspoontul of it has been 
valued at nearly $600. Its first pro- 
duction, a few months ago, followed 
the discovery that the hydrogen 
atoms in water are of two kinds, one 
comparatively light and the other 
heavy. Experimenters at the U. S$ 
Bureau of Standards and elsewhere 
succeeded in preparing water containing 
an excess of the heavy kind by treating 
common water electrically, First tests to 
learn the properties of heavy water 
showed the surprising fact that seeds im- 
mersed in it failed to germinate (P.S.M., 
Nov., °33, p. 107). In more recent ex- 


been So 
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periments conducted by Princeton Uni- 
versity chemists and biologists, heavy 
water was found to kill tadpoles and 


other small fresh-water animals left in it 
for an hour. Now experimenters are won- 
dering whether it may also be lethal to 
human beings. 








JOINT QUICKLY SEALS 
WATER PIPE SECTIONS 


PIPE sections are joined or detached at 
the flip of a lever, through the use of a 
new pipe joint introduced for temporary 
water lines. The sections are laid end to 
end, as in the upper view, and the short 
section of a doubly-hinged lever on one 
is caught over a hook on the other. Forc- 
ing the lever the rest of the way down, 
as in the lower picture, pulls the joint 
tight, a ring-shaped gasket insuring a 
leak-proof seal. Each section has a one- 
inch threaded outlet for a branch line. 
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Monorail 


RUNS IN TROUGH 
ON BIG SPHERES 





SES Ro Sc WH 


Above, note the fishlike snout of the new Russian mono- 
ail that runs in a trough. At right, the strange train 
action. In circle, M. I. Yarmanchuk, the inventor 


~ \RAGMENTARY and conflicting reports 
from Russia of a revolutionary new type of 
railway under secret test there, which 
aroused the curiosity and interest of the 
\merican engineering world, have just been fol- 
owed by the first complete details of the new sys- 
tem, and actual photographs of a working model in 
operation. Fully as remarkable as advance reports, 
system proposed by M. I. Yarmanchuk, its 
nventor, calls for streamlined trains running at 
125 miles an hour on giant, flattened spheres, 
twelve feet in diameter, instead of wheels. 
Each car is supported by two of these 
spheres, one at each end, and they are 
whirled by electric motors contained within 
heir shells and mounted on the rigid axles. 
Since the center of gravity of the car lies 
below the axle, the car is not topheavy and 
vill not easily overturn. A single curved 
trough of reinforced concrete serves as a ' F. Gi 
rack, entitling the strange system to be = ee Above, cut - away 
classed as a monorail. According to the LIES BELOW AXLE. ; view of the mono- 
nventor, this track should cost no more —_ rail to show how it 
- . : ‘ , : runs on flattened 
1an a standard automobile highway to build. D4 a penne spheres. At left, 
lo test his scheme, the inventor has built — : | 2 K n| cross sections show 
nd operated successfully near Moscow, a ‘i a: ‘ih ‘ y principle of new 
odel railway with twenty-four-foot cars NX a ah the t.. 
n a mile-long track. Plans are now under , 
‘y to construct a thirty-mile railway on the Serene $noe 
me system, with 120-foot cars. OVERHEAD RAIL ON RAIL ASTRIDE RAIL INTERNAL AXLE 
Previous Types of Monorail Construction.. Mew Russian Jype 


FREIGHT-CARRYING RAILMOBILE TRAVELS ON RUBBER TIRES 


CARRYING railroad 
freight on rubber tires 
looms as a commercial 
possibility, with the intro- 
duction of a new type of 
train for light hauling. 
The locomotive of this 
odd train is a six-wheeled 
bus that runs along the 
rails on rubber tires of 
special design, so con- 
structed that they are not 
subject to the danger of 
going flat in case of a 
blowout. The cars are en- 
closed trailers. 
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THESE EXPERIMENTS WITH 


ow the WORLD 


Plumb Line Used to Make Visible ] 


OR the man with a mechanical turn of 
mind there is a real thrill in seeing with 
his own eyes just how an ingenious 
machine works. It is more fun to see 

what makes the wheels go round than it is to 

listen to the cleverest description. That is why 

the famous pendulum experiment, which makes 
the earth’s rotation actually visible, always 
arouses the keenest interest. Few people realize 

how easy the experiment is, or it would be done 

oftener. 

The fact that a pendulum tends to keep on 
swinging in the vertical plane in which it is 
started, makes it possible to see the earth’s 
rotation. You do not need to take this law of 
the pendulum for granted. You can test it for 
yourself. 

Take a heavy plumb bob and suspend it by a 
yard-long cord from the middle of a one foot 
rule. Hold the ruler horizontally and set the 
pendulum swinging lengthwise of the rule. Then, 
without raising or lowering it, swing the rule a 
quarter way round its center in a horizontal 
plane. 

The direction of the pendulum’s swing will 
not be changed by this movement of the ruler, 
regardless of whether you turn the ruler quickly 
or slowly. 

: Now imagine the cord and plumb bob re- 
PRUs a eagpete we MERIDIAN AND PLANE PLANE OF placed by a wire 200 feet long, suspending a 
SEE EARTH TURN OF PENDULUM ; PENDULUM -SWING ball weighing seventy-five pounds. In place of 


Beg GROS5ES MERIDIAN the ruler, turned by hand, substitute the roof 
€ \ 
















SWING DOES 
NOT TURN 








Above, direction of pen- 
dulum’s swing is appar- 
ently changed by earth’s 
rotation. At upper right 
diagrams showing that a 
Foucault pendulum seems 
to turn clockwise in the 
Northern hemisphere and 
counter-clockwise in 
Southern hemisphere. On 
the equator, no change 


of the Pantheon in Paris, France, turned slowly 
round in space by the earth’s rotation. This was 
how this celebrated experiment was first tried 
by the French scientist, J. B. L. Foucault. 

He set his great pendulum in the Pantheon 
swinging in the plane of the earth’s meridian, 
true north and south. But it did not long remain 
so. In a few minutes the line of the pendulum’s 
swing was slightly northeast and southwest and 
: ATW R it steadily became more and more so. 

"P—— EARTH. TURNS £ yy This seems at first like a contradiction of 
This i Sealab od our ruler and plumb bob experiment, until we 

1is illustration shows why the direction of a pendu- ° oe ee 
lum’s swing apparently is changed by the rotation of the realize that the floor and roof of the Pantheon 
earth, regardless of direction in which it starts were turning, instead of the pendulum. The 
plane of the pendulum’s swing was unchanged. 
The earth and the building, however, were slow- 
ly turning around it. 

You can repeat Foucault’s experiment with a 

25,Q000-YEAR CIRCLE | long cord or wire and a weight of two or three 
—_ = pounds. The longer the cord, and the heavier 

+ ng the weight, the better your results will be be- 
cause the pendulum will not come to rest so 
soon. But the rotation of the earth can be de- 
tected in fifteen or twenty minutes- with a fifteen- 
foot cord and a two-pound plumb bob. The 
weight should of course be hung indoors to 
avoid air currents. A hook screwed into the 
rafter of a barn makes a good point of sus- 
pension. I performed the experiment in the 
spiral stair well of a two-story house, with a 
two-pound plumb bob and eighteen feet of fine 
wire to support the weight. 

Just one word of precaution. Do not try to 
set the pendulum swinging with your hand. You 
may start it off on a long oval path, which will 


can be observed in swing 









ToVega ---- 


Above, a gyroscope 
top with the end of 
its axis precessing 
in a circle. Right, 
similar precessional 
circle of earth’s 
axis. This is due 
to moon's pull up- 









on earth's bulging 
line at the equator 
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EVERYDAY OBJECTS SHOW 


MACHINE Works 


Rotation of the Earth on Its Axts 


he experiment. Instead, tie the bob 
. thread to a tack in the wall, and 
se it by burning the thread. 
\ little mountain ridge of sand or salt 
iid be spread out across one extremity 
the pendulum’s swing, so that the point 
the bob will cut through it at each 
t. The gradual shift of the point in the 
kwise direction knocks down the crest 
the sand ridge, and enables a very 
variation to be detected. 
\WWe can perform simple experiments 
show how the attraction of the sun 
luces ellipses, parabolas, and hyper- 
is in the solar system, and also make 
r to us the shapes of these curves. 
[he most important piece of apparatus 
our first experiment is an electro- 
gnet to play the part of the sun which 
cts both planets and comets. You 
make a magnet by wrapping forty or 
y turns of insulated wire around a 
ge carriage bolt. Split apart enough 
ible wire to wind the bolt and use it 
ngle, connecting a lamp into the circuit. 
Then carefully smoke a pane of win- 
low glass over a candle flame, and hang 
‘ bolt so that it just touches the smoked 
rface. First, however, level the table 
urately with a spirit level. 
Lastly, take a steel ball bearing, and 
ke a paper tube into which the ball 
loosely. 
Start by blowing the steel ball out of 
tube across the surface of the smoked 
gliss plate. Direct the tube so that the 
rolls close to the magnet. 
With a little practice you can produce 
ellipse, a parabola, or a hyperbola al- 
at will, as the form of the curve 
ends upon the velocity with which 
1 drive the steel ball past the magnet. 
\ little force allows the ball to be held 
tive by the magnet and swung clear 
nd it in an ellipse—a closed curve. 
Periodic comets, like Halley’s comet, 
vel in the long closed curves, while 
e other comets enter the solar system 
high speed, shoot past the sun and dis- 
ear forever in an open endless curve. 


When the rays from a flash light are thrown 


1 Slant against the wall, an ellipse is formed 
bove, as the cone of light is cut by the wall 
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HOW THE PLANETS 
GOT THEIR ORBITS 


Below are the three curves 
followed by celestial bodies, 
the most frequently found be- 
ing the ellipse. At right, a 
ball of steel, representing a 
planet or comet, is blown 
across a smoked glass toward 
an electromagnet, represent- 
ing the influence of the sun 

















Gaylord Johnson 


An odd thing about these three curves 
is the fact that they can all be produced 
by slicing through a circular cone at vari- 
ous angles. 

Since the easiest kind of cone to make 
and slice through is the cone of light sent 
out by a flashlight, let us use that. 

Throw the cone of light against the wall 
at a slant. An ellipse is formed when the 
cone of light is cut through its entire 
circumference by the plane of the wall. 


THIS PORTION 
OF ORBIT 
1$ OBSERVED 






In this illus- 
tration, it can 
be seen why 
the orbits of bodies in the solar system seem to 
coincide as they are viewed from the earth 


When the flash light is directed toward a cor- 
ner of the room so that one side of its cone of 
light is parallel to the wall, a parabola is cut 


ELECTRO- 
MACNET 
\ 








Direct the flashlight toward a corner of 
the room so that one side of the cone of 
light is parallel to the wall. The curve 
which the other side of the cone makes 
on the wall that cuts it is a parabola. 

Finally, hold the flashlight with its axis 
parallel to the wall. Where the wall cuts 
the cone of light, parallel to the cone’s 
axis, the beam outlines a hyperbola. If 
you want to roll out a little cone of clay 
or plastilene, and slice it in these same 
three ways with a knife, you will get the 
same three curves, which mathematicians 
call conic sections. 

The gyroscope is useful in illustrating 
the very slow movement of the earth 
called precession. When the gyroscope is 
spun and placed upon its stand, the end 
of its axis describes a circle. The axis of 
the earth also moves in a circle among the 
stars, but requires 25,000 years to com- 
plete one revolution. 

The experiments in the next article of 
this series will show how you can measure 
the sun with a pocket ruler; why the 
planet Saturn is surrounded by rings; 
why the earth’s center travels in a 6,000- 
mile circle every month, and how to 
demonstrate that the so-called canals of 
Mars may be optical illusions. 


The axis of the flash light is held parallel to 
the wall. Where the wall cuts the cone of light, 
parallel to cone’s axis, an hyperbola is outlined 






















































England Now Has Gasoline Made from Coal 





BRITISH motorists may 
now enjoy the novelty of 
buying gasoline made from 
coal, which has just been 
placed on public sale. The 
event marks the beginning 
of a great chemical industry 
by which England hopes to 
put 65,000 men to work and 
to end her dependence upen 
imported petroleum. A mon- 
ster plant now rising at Bil- 
lingham-on-Tees will trans- 
form 1,000 tons of coal 
daily into the synthetic fuel, 
using a process already in 
successful operation in a 
smaller experimental plant 
at the same site. In this 
process, known as hydrogen- 
ation, powdered coal is 
mixed with heavy oil and 
the resulting paste is fed, 
with hydrogen gas, to a con- 
verter. The mixture under- 
goes a chemical transforma- 
tion under tremendous heat 
and pressure, yielding a mix- 
ture of hydrocarbons from which pure 
gasoline is recovered by distillation. 
Another of the products is Diesel oil, 
which may also be changed into gasoline 
by an additional conversion treatment 
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today to erect a counterpart of the Great 
Pyramid of Cheops, how long would it 
take? How much would it Would 
they recommend the same structural de- 
sign? When these questions were sug- 
gested, the other day, to prominent New 
York architects and builders, they proved 
so interesting that three of them volun- 
teered to make the necessary calculations. 
To reproduce the Great Pyramid in stone 
blocks like those of the original, they 
found, would be an engineering project 
requiring five and a half years. The cost 
would be $156.000,000. Labor needed 


cost ? 


with hydrogen. Both the hydrogen and 
heavy oil used in the process are obtained 
in the course of producing the gasoline, 
leaving coal as the chief raw material 
required. Results of production indicate 


COST OF PYRAMID PUT AT $156,000,000 


Ir AMERICAN builders were called upon 


would total 2,250,000 man-days, each of 
these units representing the work of one 
laborer during a working day. According 
to this estimate, the use of modern ma- 
chinery would cut by nearly ninety-nine 
percent the labor required in ancient 
times, since historical accounts indicate 
the Great Pyramid took 180,000,000 man- 
days to build. However, modern archi- 
tects could produce a durable pyramid at 
a much greater saving in labor and cost 
by substituting a skeleton of reinforced 
concrete, faced with limestone. Such a 
pyramid would cost $15,000,000 and re- 
quire 750,000 man-days to erect. 


England has just placed on public sale gasoline made from coal. This picture shows one of the early purchas- 
ers of the new fuel having the car’s tank filled. A plant, now building, will produce about 80,000 gallons a day 


that approximately a gallon of gasoline 
may be obtained from twenty-four pounds 
of coal, and the large-scale plant under 
construction should show an output of 
80,000 gallons of gasoline a day. 


NEW STORAGE BATTERY 
IN DIRT-PROOF CASE 


COMPLETELY enclosed in a hard-rubber 
case of modernistic design, a storage bat- 
tery of unusual appearance has been de- 
veloped for motorists by a well-known 
manufacturer. The cover, according to the 
maker, excludes dirt, moisture, and stray 
fragments of metal that might cause short 
circuits. Power leakage and corrosion are 
thus prevented. Screw caps in the top of 
the case may be opened to add water to 
the cells, without disturbing the case. 
There are no projecting parts and recesses 
at each end of the case serve as handles. 
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SINGER CAN HEAR VOICE 
AS AUDIENCE HEARS IT 


So that would-be singers may hear 
hemselves as others hear them, a Los 
\ngeles, Calif., voice teacher and former 
grand opera singer has invented and pat- 
nted a voice reflector. Fitted around 
e pupil’s neck like a collar, as shown 

ve, its convolutions carry a part of 

singer’s tones back to her own ears. 
\ccording to the inventor, his device will 
enable singers or public speakers to de- 
and correct faults in tone, volume, 
diction during a few hours’ practice, 

ce they may hear in this way exactly 
their voices in singing or speaking 

ild sound to an audience, 


ELECTRIC EYE 





Right, a cabinet that apparently 
contains an ordinary mirror. When 
the passer-by reaches for a folder, 
an electric eye, as below, turns on 
a lamp that lights up an advertise- 
ment behind the transparent glass 


DESIGNED to be installed in 
the lobbies of hotels and pub- 
lic buildings, a new advertis- 
ing device offers a passer-by a 
chance to inspect his appear- 
ance in a mirror, and invites 
him to take a folder from a 
pile on a shelf. When he reaches for a 
folder, he unwittingly interrupts a beam 
of light that falls upon a photo-electric 
cell. Brilliant lights automatically flash 


MOVABLE TOWER HELPS HARVEST NUTS 


WALNUT trees on the ranch of George 
\lcock, of Van Nuys, Calif., are so tall 
| large that shaking them proved an 
yractical way of collecting the nuts, so 
resourceful rancher has invented what 
calls a shaking tower to aid in the har- 
From a platform on top of this 

er, men can reach out with poles and 
knock the nuts to the ground. Built of 


id, the tower is twenty-six feet in 


height and has 126 square feet of work- 
ing space on its elevated platform. It is 
mounted on runners so that a tractor may 
move it from tree to tree throughout the 
large orchard. Not only is the harvest- 
ing speeded up, because of the saving in 
labor, but a far more thorough job is 
done than would be possible from the 
ground. The platform is large enough for 
several men to work on. 
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ilifornia ranch. The 
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‘rom the top of this twenty-six-foot tower, workers knock the nuts from walnut trees in a 
tower, resting on runners, is moved about by means of a tractor 


REVEALS AD IN MIRROR 


































on behind the mirror, which is now seen 
to be transparent, and illuminate an ad- 
vertisement within the cabinet for a pre- 
determined period of time. 
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TAMPER-PROOF ENVELOPE 


DeviseD by a Pennsylvania inventor, 
the tamper-proof envelope, shown in the 
top view, guards valuables and protects 
confidential correspondence from prying 
eyes. A gummed tab on the flap, moist- 
ened and inserted in a slit, blocks any 
attempt to pull open and re-seal the 
envelope undetected; while a tab of red 
dye inside causes a telltale discoloration 
to appear on the exterior, as shown in 
the lower view, if an effort is made to 
steam the envelope open. 


























Auto Top Raises to Make Room for Bed 


(@ 


SUITED to sightseeing by day and sleep- 
ing by night, an unusual automobile with 
a telescoping roof, has been built by 
Arthur S. Thompson and his son, of On- 
tario, Calif., for cross-country touring. 
When the day’s drive is ended, two single 
beds are unfolded from the inner walls 


of the car, while a double bed, cradled at 


the normal 


height of the roof, provides sleeping accommodations 


for additional passengers. 


To make room for occupants 


of the latter, an electric hoist, operated from the dash- = a 


board, raises the whole roof with its duplicate set of 
windows, as shown in the photograph at right. 


Bacteria, and other 
tiny microscopic 
creatures, are re- 
produced in mod- 
els, like those 
shown below, to 
help blind stu- 


dents “‘see” them 


BACTERIA MODELS HELP 
BLIND STUDY BIOLOGY 


Microscopic marvels they cannot see 
are being made clear to blind students of 
biology at Baltimore City College, Mary- 
land, through the use of models devised 
by Dr. Arthur H. Bryan, science instruc- 
tor. The models, constructed of modeling 
clay, plaster, rubber, or wood cut-outs, 
are made by students who have the use 
of their vision, and are employed by the 
blind students of a class while the others 
are using microscopes. By running the 
fingers around the outline of the model 
it is easy to obtain a clear idea of the 
form of simple organisms such as _ bac- 
teria and fresh-water animalcules. 


CAMERA CAMOUFLAGED 
TO HIDE IT FROM BIRDS 


TAKING a tip from wartime strategists, 
a Massachusetts naturalist has camou- 
flaged his camera so that its presence will 
not be detected by his wild-bird subjects. 
Unless a card is held behind the camera, 
as at right, the camera is almost indis- 
tinguishable in a mass of foliage. A string, 
connected to bait, trips the shutter when 
the bait is seized. 


Two views of unusual touring car. Above, the top of the car hoisted up to 
make room for a full sized bed. Upper left, the car ready for the road 


BIG MAGIC LANTERN AIDS DESIGNERS 


GorGEOUS patterns of color and form, 
in combinations never viewed before out- 
side the laboratory, are placed at the dis- 
posal of designers by a monster kaleido- 
scope perfected by two California en- 
gineers. Resembling a magic lantern, the 
instrument throws a beam of polarized 
light upon a white screen. When slides, 
bearing a variety of crystalline substances, 
including cranberry juice, benzoic acid, 
and even snake venom, are placed in the 


path of the beam, rainbow-tinted images 
of rare beauty are produced. Designers 
and color experts are expected to find 
commercial use for the device. 
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This big kaleidoscope produced, on a screen, the image of snake poison, seen in the circle 
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1 § Cylinders Replace 
’ Wings in Plane /' 


Jers of air, sucked in at the 
front and expelled at the rear of 
huge tubes, are the unconven- ECT TOTROLS % 
tional means advanced by a Glen- = PASS THROUGH 
dale. Calif., inventor for lifting — 

propelling an airplane. He a 
has designed and patented a wing- /* 
less craft, employing this princi- 
ple, which he maintains will be 
able to rise and descend vertically 

and to hover motionless aloft. Ac- 
| cording to the inventor’s plans, a 
peller and motor are installed 
within each of two tubes, which 
in turn are so mounted above a 
standard airplane fuselage that 
they may be swung by the pilot 
ny angle. For a take-off, the 
ibes are to be operated in a per- 
pendicular position, thus provid- 
ing a vertical lifting force. Once 
in the air, the pilot would tilt the 
tubes ahead, in order to cause the 
plane to travel forward. An aux- 
iary propeller on the fuselage is —~—-- 
provided to aid in forward travel, 
rudders steer the plane. 







GAS AND OIL TANKS 
IN STREAMLINED 
NACELLE 
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Illustration showing how wingless cylinder plane would be driven by jets of air forced 
out by motors in cylinders. Note, angle of tubes can be adjusted for take off or flight 


TUBES SWING 
TO VERTICAL 
POSITION FOR 
TAKE-OFF AND 
LANDING 
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VERSATILE CUTTING TOOL 
USES SAFETY RAZOR BLADE 


HoLpINc a standard safety razor blade, a 
new trimming tool permits the use of both 
hands for heavy work. Its sturdy handles 
may be assembled in eighteen or more posi- 
tions, for various tasks. The depth of the 
cut is easily regulated. 


RIM PROTECTS FLAT TIRE 








es 
TS Motorists are spared manent repair may be effected at leisure. 
nd the trouble and muss of The rim comprises a pair of semicircular 
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PLACING rat guards on hawsers, a necessary precau- 
in against an invasion of rats while a ship is tied up 
port, is made less risky for seamen by a safety 

cuard devised by a California inventor. Handled by 
‘ans of a small line, as demonstrated above, it may 
applied to a hawser or removed without leaving the 
ck of a vessel. The two hinged leaves of the guard 
en when the line is drawn in. 
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ROPE WORKS SHIP’S RAT GUARD «@ 


changing a flat tire by the 
roadside, through the use 
of an auxiliary rim recent- 
ly placed on the market. 
Applied without jacking up 
the car or removing the 
tire, it provides a new rid- 
ing surface and enables the 
driver to proceed home or 
to a garage, where a per- 





sections of aluminum alloy, encircled by 
a small tire of solid rubber. One of the 


sections is first slipped over the flange 
of the car wheel, and the car is driven 
forward a few feet, lifting the wheel from 
the road as shown below. The second half 
of the rim is then added and secured by 
two small bolts, completing the tempo- 
rary repair, 
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Metal articles, placed in a zinc basket, 
as above, and immersed in a suitable so- 
lution, can be plated without a battery 


“SOR surprises and thrills as well as 
practical uses, few sciences surpass 
' electrochemistry. It combines the 
fascinating mysteries of two inter- 

esting subjects. 

Our experiments with the tin tree and 
simple leadfoil storage battery (P.S.M. 
Dec. °32, p. 58) have shown us the close 
relationship between electricity and chem- 
istry. Now, with the aid of a few feet of 
iron wire and a carbon rod, we can delve 
into the subject still further. We can use 
electricity to manufacture a queer metal 
known as lithium. 

Unlike most metals, lithium is extreme- 
ly active and floats on water. Skimming 
across its surface like a spinning top, it 
decomposes the liquid with a hissing noise. 
Even in ordinary air, it combines readily 
with the nitrogen. In fact, to store the 
metal safely it must be placed in a bath 
of kerosene. 

In the home laboratory, this silvery 
substance can be formed by passing an 
electric current of about six volts through 
molten lithium chloride. The electric cir- 
cuit consists simply of a carbon rod and 
a short length of iron wire connected to 
the terminals of a six-volt storage battery 
or three good dry cells connected in series. 
\s in all electrochemical reactions, direct 
current .is essential. 

Place a small quantity of the lithium 
chloride in a porcelain crucible supported 
over a gas burner. When the chemical is 
molten, insert the carbon and iron wire 
electrodes. The carbon, connected to the 
positive terminal of the battery, forms 
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Using the casing of an old dry cell, a zinc 
basket and tray, for use in metal plating 
withcut a battery, can be made as shown 


the anode and the iron wire the cathode. 
As a means for collecting the metal as it 
is formed at the cathode, bend a small 
loop in the end of the iron wire. 

When you have arranged the apparatus, 
turn on the current and watch the loop. 
A silvery substance will begin to form. 
This is the element lithium removed from 
the lithium chloride. To collect it, care- 
fully remove the wire from the crucible, 
immerse it under kerosene in a dish or 
bottle, and shake it gently. This will dis- 
lodge the globule of lithium and preserve 
it for future use. Continue collecting the 


By RAYMOND B. WAILES 


IN YOUR OWN 
LABORATORY 






































With this apparatus, arranged as shown at 
upper left, a current is passed through a 
baking soda solution to get white lead 


metal until several large drops have been 
obtained for use in the next experiment. 

With forceps or a pair of tweezers re- 
move a drop of the substance from the 
kerosene storage bath and place it in a 
beaker or dish of water. The drop will 
float, decomposing the water to form free 
hydrogen gas and lithium hydroxide, To 
prove that hydrogen is given off, bring a 
lighted match or a glowing splinter close 
to the spinning, hissing globule. The hy- 
drogen formed will ignite and give an au- 
dible “pop.” 

The lithium hydroxide formed dissolves 
in the water to turn it basic or alkaline as 
will be shown by the fact that it will turn 
red litmus paper blue. 

Using a somewhat similar electric cir- 
cuit, you can manufacture small quanti- 
ties of white lead. In this case, however 
the two electrodes, consisting of sheets of 
lead, are connected to the terminals of 
the battery through a double-pole, double- 
throw switch so wired that throwing the 
switch arm from one side to the other 
reverses the current. The two lead elec- 
trodes can be mounted on a piece of wood 
for convenience. If the slotted support 
shown is used, more current can be made 
to pass through the solution by moving 
the electrodes closer together. In this way, 
the home chemist can make up for any 
deficiencies in the current source due to 
weak batteries. 

The electrolyte, or solution in which 
the electrodes are immersed, is made up 
by dissolving about one tablespoonful ot 
baking soda in a quart of water. Place the 
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Arrange your apparatus as shown above and pass an electric current 
through molten lithium chloride. In this way the home chemist can 
manufacture for himself a quantity of lithium for interesting tests x 


liquid in a wide-mouthed beaker (the bot- 
tom portion cut from a large bottle will 
lo) and insert the lead electrodes. 
When the current is turned on, you will 
notice that a white precipitate is formed 
round one of the electrodes. Soon ‘the 
coating will become so thick that the cur- 
rent will find it difficult to attack fresh 
solution. At this point, throw the switch 
to reverse the current and cause the pre- 
cipitate to be formed around the other 
electrode. This reversing operation should 
be repeated every five or ten minutes. 
The accumulation on the bottom of the 
‘aker will be white lead. To obtain it, 
ter the liquid, wash it with water while 
is on the filter paper, and then dry it 
a gentle heat. 
Electroplating is one of the important 
ses of electrochemistry. Generally, the 
rm implies the use of some outside cur- 
ent source to deposit a thin coating of 
etal on some other metal. The home 
1emist will find it easy to copperplate 
imple metallic articles merely by using 
opper-sulphate solution as the electrolyte, 
sheet of copper as the anode (connected 
to the positive terminal of the battery), 
d the article to be plated as the cathode. 
There is another and simpler plating 
rocess, however, in which no outside cur- 
nt source is used. The current required 
generated by the conditions under which 
plating is accomplished. It consists 
imply of placing the article to be plated 
contact with a sheet of zinc and im- 
ersing them under a suitable plating so- 
tion or electrolyte. 
The dissimilarity of the two metals 
uses an electric current to be formed. 
ing the more electropositive metal, the 
ne acts as the anode and the metal in 
‘ solution is deposited on the article to 
' plated. 
By experimenting with this process, the 
sme chemist will find it a simple means 
obtaining a thin, yet fairly durable, 
etal coating on any metallic surface. It 
particularly valuable to the home me- 
ianic and model maker who, for plating 
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An easy way of plating 
with cadmium is illus- 
trated at right. Copper or 
brass is rubbed with a 
cloth that has been moist- 
ened with a cadmium- 
chloride solution and then 
it is dipped in zinc dust 


small parts, often desires a method that 
does not require a battery. 

Although the coating formed will be 
thin, it can be polished and buffed and 
will take on a high polish. Of course, the 
durability of the plate can not be com- 
pared with that obtained by the regular 
plating method. 

Basically, the process consists of plac- 
ing the work to be plated, well cleaned, in 
contact with zinc in a suitable hot chem- 
ical solution. For convenience, the ama- 
teur can make an ingenious zinc basket to 
hold the work by using the outer shell of 
a discarded number six dry cell. 

Cut the cell in two about three inches 
from its lower end. After the active paste 











DO YOU KNOW YOUR 


Electrochemistry? | 


The answers to these interesting questions 
are given on this and the preceding page. 


1 is it possible to electroplate with- 
out a battery? 


What is lithium? 


In electroplating, what always 
forms the cathode? 


in electrochemical experiments? 


2 
3 
4 What kind of current must be used 
5 








| 
What is an electrolyte? | 
| 





Thrills, 
Surprises, and 
Utility in 
Electrochemistry 
Experiments 


at Home 


has been removed, this will provide a 
shallow zinc cup or basket and sufficient 
additional zinc for a flat tray. Drill drain 
holes in the sides and bottom of the cup 
and fasten a zinc handle to its upper rim. 

The parts to be plated are first cleaned 
of all dirt and grease and placed in the 
zinc basket or tray. The basket or tray 
then is immersed in the hot solution con- 
tained in an enamelled pan. 

After ten or fifteen minutes, remove 
the basket from the solution and allow the 
liquid to drain off through the holes. Fi- 
nally, immerse it in a bath of water to cool 
and clean the plated articles. The surfaces 
then can be buffed on a rag wheel or 
polished by hand with a suitable metal 
polish. This polishing or buffing is neces- 
sary to bring out the luster of the coating. 

Of course, the compositions of the plat- 
ing solutions or electrolytes will depend 
on the particular metal coating desired. 

To plate a coating of zinc on copper, 
iron, or brass by this method, the electro- 
lyte must consist of zinc-chloride crystals 
dissolved in water. The actual strength 
of the solution is not important. 

Two solutions are available for use in 
nickel plating either copper or brass. One 
consists of twenty grams of nickel am- 
monium sulphate dissolved in about 500 
cubic centimeters of water while the other 
is made up of fifteen grams of nickel sul- 
phate and fifteen grams of ammonium 
chloride dissolved in 500 cubic centi- 
meters of water. 

By mixing ten grams of alum (potas- 
sium or ammonia alum) and two grams of 
tin chloride (stannous chloride) in 500 
cubic centimeters of water, you can make 
an electrolyte for tin-plating copper, iron, 
and brass by (Continued on page 102) 
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- Larest Conveniences 


























STARTS FURNACE FIRE. This portable 
gas torch expedites the chore of starting a fire 
in the furnace. Lighted with a match and 
thrust beneath the grate, it fires the coal 


TRAY ORSOLITAIRE 
BOARD. This rack, when 
the top is flat, can be used as 
a breakfast tray. With the 
top turned as shown, it holds 
cards for game of solitaire 









MAGNET IN 
CAN OPENER 


Thearrowpoints «3 






to a steel mag- 






net set in this 
can opener to 
attract small 
metal bits that 

















otherwise might 






fall into the can 





















INDIVIDUAL TEAPOT. Each guest 
may have tea brewed to his personal taste, 
if these individual teapots are used. Pots 
are of glass so strength of tea can be seen 


MOP QUICKLY CLEANED 






When attached to vacuum 
cleaner, as shown in top view, 
this dust pan will remove the 
dirt from a mop when the mop 
is moved across it. When dis- 
connected from the cleaner, 
the dust pan as shown above, 
can be used as an ordinary dust 
pan and can be emptied by at- 
taching it to vacuum cleaner 
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MORE REFRIGERATOR 
SPACE 






Placed on top of your refriger- 








LAMP PINNED TO WALL, Thumb tacks that ator, the insulated chest, shown 
are easily pressed into the wall are supplied at right, provides additional 
with this lamp. By their means, the lamp can storage space for foods. Sur- 
be put in any desired position and moved at will plus ice cubes are used to cool it 
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A DEFROSTING BAG. Electric 
»r gas refrigerators are defrosted 
by means of this rubber bag put 
around chilling unit. It removes 
frost in from five to eight minutes 


MILK BOTTLE A PITCHER 


Slipping this attachment over a 
milk bottle converts it into a 
pitcher. Milk is poured from the 
spout by means of the wire handle 


DIRT COMPARTMENT 
CAN BE REMOVED 
This sweeper has a removable dirt container that can be 
lifted out and its centents disposed of without danger of 
spilling. The sweeper can be used safely on Oriental rugs 



















HOLDS STAIR CARPET. Grips 
of colored plastic material will 
hold stair carpets in place. The 
holding pegs slip into triangular 
blocks and are kept secure by fric- 
tion. Corner stops, in the same 
material, are likewise provided 





DRIES YOUR GLOVES. When hung 
over this compact electric heater, wet 
gloves are quickly dried. Stockings 
and lingerie can also be dried on it 
without fear of damaging the fabric 


STAND ATTACHED TO IRON 


By using the attachment shown 
below, you can give your electric 
iron a built-in stand. When the 
button is pressed the iron is lifted 
clear of the board. Picking up the 
iron then releases the stand 





COMBINATION SERVING TRAY. This hospitality tray CLOSED ONION SLICER. This 





has a number of sections in which various foods may be placed. tumbler, with a slot in its side, is in- 
It also has an automatic electric toaster. A cutter at one side verted over an onion which is sliced 
trims the toast and slices the bread to any size you desire with a knife that passes through slot 
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Home ‘lests of Nature’s Laws 


You can demonstrate many strange laws 


nature with the simple tests illustrated 
this page. Two photographic plates, 


touching at one vertical edge and slightly 
separated at the other, as below, are dipped 


colored water. The liquid will rise 


between them due to capillary action 


- 




















have heard and believe, that the air 

it. With the apparatus shown 

' 

ve, u can prove that this is so. Bal- 
nee an empty toy balloon on a rod, as in 
first view. Then inflate the balloon and the 
bar will dip as in second view. This is due, 
of course, to weight of the enclosed air 


The attraction that molecules of the same 
substance have for each other is called 
cohesion. This is the force that keeps 
solid objects from falling apart. You can 
demonstrate this strange force with two 
pieces of the same material. As seen at 
far right, a freshly cut bar of solder can 
be made to reunite by pressing the two 
smooth ends together. In the other view, 
right, two sheets of glass, fitted with cork 
handles, will stick together if one is 


pressed down carefully upon the other 











Water is densest, and therefore most buoyant, at about 
thirty-nine degrees, Fahrenheit. As its temperature rises 
above this point, it expands and loses some of its buoy- 
ancy. To prove this, weight a lamp bulb with solder so 
it will just float in cool water. As the water grows 
warmer, the bulb will sink. Then cool the water with ice 
cubes, as above, and the bulb will rise to the surface 


Some cloth materials attract and unite with certain dye- 
stuffs so avidly, that the remaining dye solution is left 
almost colorless. If surgical cotton is placed in a bottle 
of weak dye, like certain red inks, it will turn red and 
leave clear water behind. At right above, the dye before 
the cotton was placed in it, and left, the solution after use 





To prove that water expands 
when it freezes and contracts 
when it melts fit a bottle with a 
stopper containing a glass tube 
open at both ends. Ice is placed 
in the bottle and water added up 
to visible level in the tube. Now 
as the ice melts you will see the 
water level in the tube sink 

















Above is the model of a 
hot-water heating sys- 
tem. As the water in 
the glass tube is heated, 
it expands and rises. 
Then the colder, heavier 
water in the short tube 
on the left sinks, forc- 
ing the water from the 
right into the bottle. As 
this cools it will de- 
scend on the left, thus 
making the complete 
circuit. This is the 
principle of the system 
used in your car’s radi- 
ator and in hot-water 
systems for dwellings 
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KDK-KAHUKU, HAWAII 
39,.9METERS 9PRM-2A.M. 


This map, showing dial locations of 
short-wave stations (E.S.T.) in va- 
ious parts of the world, will help 

u compile a list of stations. At 
right, globe and strip of paper used 
figure time for any distant point 


ITH the popularity of short- 

wave sets, converters, and all- 

wave receivers, the phrase 

“gunning for distance,’ has 
ken on a new meaning. 

The shorter waves buzz with the activi- 
ty of thousands of stations more than the 
roadcast channels ever boasted. Yet the 
aphazard dial spinning that is effective 
on the broadcast bands fails in short-wave 
distance hunting. To get the most out of 
your short-wave outfit, you must follow 
simple rules and a definite tuning tech- 
jue, 

First of all, the broadcast fan who is a 
ginner in short-wave reception should 
nsider his antenna. A single wire draped 
on your roof or in the back yard may be 
the thing for local broadcast pro- 

ms and yet fall short of the mark when 

t comes to snaring the short-wave signals. 

In the higher frequencies, man-made 

tic becomes more of a problem. To be 

st effective, your short-wave antenna 
uld be well insulated and rigged free 
metal surfaces, electric lines, and build- 

Your lead-in must be protected 
inst man-made noises, either through 
lding or the use of a transposed type 
lead (P.S.M., Nov. 33, p. 57). Finally, 
de your house, long lead wires should 
avoided by placing your set as close 
possible to a suitable ground and the 
idow that serves as an entrance for 
ir lead-in. 

\lany owners of high-grade short-wave 

| all-wave receivers complain that 

ghbors with only a small superhetero- 
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RKI- MOSCOW, U.5.5.R 
AO METERS 
PHI- HUIZEN. HOLLAND 
Ay ice meters 


DJC-Z 
49.8 METERS 


FY A-PONTOISE, FRANCE 
25.6 METERS 


EAQ-MADRID,SPAIN 
30.4 METERS 


12RO-ROME, ITALY 
B.. 25.4 METERS 


6-8AM 
6-8BP.M 
EESEN , GERMANY 
7-9 P.M 
3-IOPM 


5-7 P.M 


1-6P.M. 


witha SHORT-WAVE SET 


By George H. Waiksz, Jr. 


dyne and a simple converter bring in bet- 
ter distance. The trouble in most cases 
lies not in the set but with the operator. 
To bring in foreign stations on the shorter 
waves, you must tune carefully, patiently, 
and at the right time. 

An up-to-date knowledge of station 
schedules is important. Team up with two 
or three of your friends who own short- 
wave outfits. Working together and ex- 
changing notes, you can tabulate an im- 
pressive list of station locations and 
schedules in a short time. Start with the 
highlights given in the map on this page 
and use their dial locations to find others 
on near-by wave lengths. 

When hunting out a new station, re- 
member that most short-wave transmit- 
ters are experimental and are most active 
between five and twelve o'clock in the 
evening, /ocal time. The fact that a time 
difference exists between various points 
in our world makes it possible for the 
short-wave distance fan to search for 
stations with darkness to help him. Light 
has a deadening effect on certain radio 
waves, particularly on wave lengths above 
thirty meters. 

Because time differences and locations 
are important factors in short-wave work, 
a few dollars spent for a good eight- or 
ten-inch diameter globe of the world will 
be a good investment. With it, you can 
figure xir-line mileages to add to your log 
and compute accurate time differences. 

To measure the radio distance between 


your location and London, England, for 
instance, stretch a piece of string between 
the two points on the globe. The string 
will assume the great circle route radio 
waves travel and when compared with the 
scale on the globe will furnish you with 
an accurate distance in miles. 

If your globe has no scale, arrange one 
by stretching a string around its equator 
and dividing it, with a pair of dividers, 
into fifty equal parts. Since the circum- 
ference of the world is approximately 25,- 
000 miles, each division on your string 
scale will span 500 miles. 

To figure time differences, cut out a 
strip of flexible paper (black is best} 
about a half inch wide and longer than 
the half circumference of your globe. 
Mark off the exact half circumference and 
divide it into twelve equal parts. When 
placed along the globe’s equator, each 
division will indicate a one-hour change. 

For convenience, number each division 
in hours, beginning at the extreme left 
with seven and continuing to the right 
through twelve to six. By placing the scale 
along the equator so that the desired time 
coincides with the fifteen-degree meridian 
passing through your locality, you can 
figure the converted time for any point 
in the same hemisphere. 

In the same way, the time conversion 
scale will help you follow night around 
the globe. Covering a span of twelve 
hours, it will show graphically what por- 
tion of the earth is clothed in darkness. 
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Auxiliary lioudspeaker 


An extra “voice,” easily added to 





An Cas ly 


J udspeaker will 
bring your 


radio programs into your 
kitchen or in any room you may desire 


1 second Ik 


AVE you ever wished that your 

radio had two speakers—one 
upstairs and the other down- 
Stairs?’ 

By salvaging the dynamic or magnetic 
speaker from an antiquated set, you can 
provide yourself with just such a unit. 
Wiring the extension for the auxiliary 
speaker consists simply of making connec- 
tions to the primary of the speaker trans- 
former in your set. If the speaker you 
intend to add is of the dynamic type, this 
will have the effect of connecting the two 
transformers in parallel. 

When these connections have been 
made, hunt out the voice-coil leads of the 
dynamic speaker in the set, cut one lead, 
and insert a_ single-pole, single-throw 
switch. This will provide a means for 
silencing the main speaker at the set 
when only the remote speaker is desired. 
You will have little difficulty locating the 
voice-coil leads if you will remember that 
they are small wires leading to the base 
of the speaker di iphr gm or cone (P.S.M., 
Sept. as, ms 

The extension wires leading to the sec- 
ond speaker (twisted lamp cord or similar 
wire) then can be run along the baseboards 
to the desired room, insulating staples 
being used to hold it in place. If desired 

four microfarad condenser 
can be placed in each extension lead. For 
a completely hidden job, the wiring can 
be planned as a regular house-wiring cir- 
cuit, being run through the walls and floors 
in armored cable 

To allow the volume of the 
speaker to be controlled 
of the receiver 


lor salety, a 


second 
independently 
place a 20,000-ohm po- 





your 





set, permits you to hear 


your favorite programs upstairs, 


downstairs 


This commercial combination volume-con- 
trol and speaker-jack wall plate will serve 
as an attractive outlet for a secondspeaker 


tentiometer in the circuit 
as shown in the diagram. For convenience, 


where you want them 





For a portable control, the two wall 
plates can be mounted in a wood box 


“off” position, remove the speaker jack 
and close the receiver voice-coil switch 

Your installation will not be complete 
however, until you have provided som 
means for turning the set on and off from 
the remote speaker as well as at th 
receiver. The simplest way to do this is 
to use a variation of the three-way switch- 
ing arrangement used in house-wiring cir- 
cuits to control a hall light from either 
of two points. 

Although the remote switching arrange- 


the outlet 


the output can terminate in a three-con- 
tact jack, the leads to the speaker being 
supplied with a plug. If an ordinary dou- 
ble contact jack is used, it will be neces- 


ment can be wired directly into the 110- 
volt supply to the receiver, this would re- 
quire a regular wiring job. A simpler way 
is to use the three-way switches to operate 


sary to employ a potentiometer provided 
that the re- 


with a_ built-in 
sistance will be cut out 
of the circuit when the 
speaker is not being used. 

If desired, a combina- 
tion jack- and volume-con- 
trol wall plate can be used 
as the auxiliary output. 
This consists of a simple 
two-contact jack and a po- 
tentiometer with built-in 
switch mounted on a com- 
position or brass plate. 

With an arrangement 
such as this, the speakers 
can be used either sepa- 
rately or simultaneously. 
To use the remote speaker 
by itself simply turn up 
the volume control at the 
set, open the voice-coil 
switch, and adjust the aux- 
iliary volume control to 
the right level. The set, of 
course, first will have to 
be tuned to the desired 
station. When the second 
speaker is not in use, turn 
the volume control to the 





switch so 


a battery relay which in turn controls the 
110-volt supply circuit. 


gr JACK FOR 
AUXILIARY SPEAKER 
vj (OYNAMI/C OR MAGNETIC) 


SET SPEAKER 





SWITCH TO CUT OUT 
SET SPEAKER 


=O) 
ot 
CONNECTED TO MAGNETIC SPEAKER OR ? 
TO PRIMARY OF DYNAMIC SPEAKER TRANSFORMER 


TO SET 


9 


/ 
VOLUME CONTROL 


‘\EXTEN SION 
(20,000 OHMS) b- 


LEADS 





PLUG-* 


ueeeess THREE -WAY SWITCHES*. 


“ 
— 

* A 

‘ RELAY SYSTEM i ; 

' f BATTERY; HOV. 


aad 
UXILIARY SPEAKER T SET RELAY 


% a 


y ARMORED 110-V. CABLE \ 


q I1O-VOLT SYSTEM 


OS AP EEIO TON 


TO SET 4 TO 110 V. 


COG SOLE CEE, Mi OLY Dl cs 
By following these diagrams, you can connect an auxiliary speaker 
to your receiver and provide a good remote switching arrangement 


POPULAR SCIENCE MONTHLY 













Ly 


te 











TRAN SFORMER 








With a pilot-light transformer and an ex- 
tension for a flashlight, you can make the 
trouble light illustrated above. At right, the 
light is seen clipped to finger of left hand 


O BE of real value, the radio 

I experimenter’s trouble _ light 
should be small, portable, flexi- 

le, and inexpensive. By combining two 


easily obtainable parts—a small plug-in 
transformer and a flexible wire flash- 


ight fixture—you can provide yourself 
with just such a lamp. The pilot-light 


transformer, fitted with two plug prongs 


nd sold as a night-light device, can be 
nserted into any wall or baseboard re- 
eptacle. At its outer end is a small lamp; 

three-and one-half-volt bulb. Simply 
nscrew this and substitute the miniature 
screw plug on the end of the flashlight- 


fixture wire, screw the tiny bulb into the 


haded socket, and your portable trouble 
ight is ready for use. Being fitted with a 


spring clamp, the light socket can be 


iced where it will do the most good. 
f you are testing or repairing a set, you 
n snap it on the panel or on one corner 
{ the chassis. When using a screw driver 
r other tool in a crowded, poorly lighted 
ner, it can be clipped to the first finger 
n your left hand. Its portability, coupled 
th the fact that it can be plugged into 
110-volt alternating current house 
uit, makes it particularly useful as a 
uble light for service men.—W. A. 


Novel Station Cards 


TO HAM station is complete without 

“ ‘a supply of station cards. Requests 
“OSL” will come as soon as you go on 
air. Feeling that the usual acknowl- 
gement, a plain postal card bearing the 
tion letters and spaces for the usual 
ormation lacked in originality, the 
iter devised the photographic card 
wn at the right. First, a suitable deco- 
tive background must be selected for 
» card. In the case of the card shown 
re, the decoration was an advertise- 
nt clipped from a magazine. Select an 
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illustration that will furnish enough blank 
space to take the station call letters which 
are lettered in black drawing ink. 

Place a good photoflash picture of your 
station in one corner of the illustration 
and letter in your address in the other 
corner. When the three units are fitted 
and assembled in a regular eight-by-ten- 
inch printing frame you are ready to make 
the copies. To make the master copy neg- 
ative, focus your camera on the as- 
sembled original and light it with two 
100-watt lamps in suitable reflectors. Once 
your master negative is made, you can 
print as many copies on post-card size 
paper as you need. Then, for a few cents, 
a printer will print the usual titles on the 
reverse side of the card.—W. H. F. 





“Trouble Light 


FOR RADIO WORKERS 


Transformer and Extension All You 


Need to Build Valuable Accessory 


Fashioning a 
Navy-Grip 
Sending Key 














REGULAR 
KNOB 
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A poker chip, placed beneath the knob of 
your practice key will give you a good 
navy-type grip to use in learning to send 


Improving Practice Key 


F YOUR code practice key is fitted 

with a knob grip, you can convert it 
into the navy type by adding a cardboard 
poker chip. Drill a small hole in the cen- 
ter of the chip, slip it over the threaded 
portion of the single knob, and screw the 
complete assembly back in place. The 
poker chip combined with the regular 
knob will form the double grip that makes 
the navy-type key so easy to use. For 
appearance, paint the chip black to match 
the original rubber knob and apply a coat 
or two of shellac to provide a glossy fin- 
ish. Because the insulating qualities of the 
compressed paper that forms the chip are 
not particularly good, it is not advisable 
to use this homemade grip 
on your actual transmitter 
key but it does provide an 
inexpensive double knob 
for practice.—L. H. 


MAKE YOUR 
OWN CARDS 


At left is shown 
an original station 
card made by pho- 
tographing a card 
upon which was a 
suitable illustra- 
tion, the station’s 
call letters, and 
the address. This 
card is inexpen- 
sive to make 




























LIFF MACDONALD had dropped 
in at the Model Garage for a 
noon-hour chat with his old 
friend Gus Wilson. 

“By the way, Gus,” he said jerking a 
thumb toward the gasoline pumps that 
stood in a line outside the garage office 
window, “‘what’s your idea of the perfect 
gasoline?” 

Gus Wilson had just finished his lunch 
and was poking tufts of black tobacco 
into the charred bowl of his favorite pipe 

“Your guess is about as good as mine,’ 
he replied as he struck a match. “Why 
do you ask?” 

“Well, years ago, gasoline was just gaso- 
line,” said MacDonald. “But now every 
brand advertises some new feature that’s 
supposed to make it better than all the 
rest. Why, they’ve even gone so far as 
to put the stuff out in different colors.” 

Gus chuckled as he found himself a 
seat on a corner of the office desk. 

“You're getting more for your gasoline 
dollar today than you ever got before,” 
he pointed out. “Gasoline had to change 
to keep up with the times. You know, 
automobiles aren't as simple as they used 
to be either.” 

“Well, the bodies may have changed 
but I don’t see where the motors are much 
different,” MacDonald maintained. “They 
may be a trifle faster and more powerful 
but— 

“And that’s the answer,’ interrupted 
Gus. “It’s that extra power and added 
speed that’s back of the whole business. 
Car horsepowers have increased over sev- 
enty-five per cent in the last eight years.” 

“Sure, but that’s a question of motor 
design and not gasoline,’ MacDonald 
argued, 

“Not entirely,” Gus corrected. “It’s 
true that one way to get more power is 
to build a larger engine and feed it more 
gasoline. But when the public started its 
howl for more power and speed, it didn’t 
want a heavier engine. In fact, they 
wanted a smaller one that would use less 
gasoline. So automobile engineers had to 
compromise 

“First of all, they knew that by put- 
ting the air and gas mixture in the cylin- 
ders under more pressure they could get 
more power with the same amount of gas 
so they worked along those lines and de- 
veloped the high-compression motor. By 
making the space in the cylinder head 
smaller, they increased the compression.” 

‘So that’s what they mean when they 
say that the modern motor has a higher 
compression ratio than the older ones?” 
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“Exactly,” agreed Gus as he picked up 
a scrap of wrapping paper and proceeded 
to make rough sketches of two cylinders; 
one with the piston at the top of its 
stroke and the other with the piston at 
the bottom. 

“Compression ratio,” he explained point- 
ing to his sketches, “simply means the ra- 
tio between this large uncompressed vol- 
ume (A) and this small compressed vol- 
ume (B). In other words, it tells the 
number of times that the mixture of air 
and gas is compressed by the up stroke 
of the piston. Ten years ago plenty of cars 
had compression ratios as low as three to 
one. Today, some go higher than six to 
one. In 1923, only about four percent of 
cars had a cylinder pressure over one hun- 
dred pounds. Now, ninety-three percent 
of the cars operate at that pressure.” 

“How about gas mileage?” put in Mac- 
Donald. “I should think a high-compres- 
sion motor would use more fuel.” 

Gus shook his head. “As a matter of 
fact,” he pointed out, “a good high-com- 
pression engine will deliver more power 
for less gas. But the engineers ran into a 
snag with their high-compression motors 
and that’s where the new gasolines come 
in. 

“Years ago, gasoline used to be obtained 
from the crude oil by a simple method of 
distillation. You know, like moonshine 



























































f “Compression ratio,” 

Gus said, pointing t 

his sketches of two 

cylinders, ‘‘means the 

F ratio between this un- 
iy compressed volume, 
A A, and the small com- 
pressed volume, B” 


whiskey ; simply boiled and then condensed 
That kind of gasoline worked fine in the 
older motors but when they put it in a 
high-compression motor, it made all kinds 
of noises and wouldn’t give any power.” 

“What caused that?” MacDonald asked. 

“The increased pressure in the cylin- 
ders. Instead of burning slowly and push- 
ing the piston steadily, it exploded. That 
gave the piston a sudden punch that 
lacked power and caused a ‘pinging’ knock. 

“Naturally, if high-compression motors 
were to be a success, something had to 
be done about it, so the gasoline chemists 
tinkered around until they made a discov- 
ery. They found that if instead of dis- 
tilling the crude oil they placed it in a 
closed container under pressure and heated 
it, like the vegetables in a pressure cook- 
er, they obtained an entirely different 
gasoline. They called this process ‘crack- 
ing’ and its product was found to burn 
quietly in a high-compression motor. After 
a little more fussing around, they finally 
brought out the modern anti-knock gaso- 
line. Some chemists even added a chemi- 
cal, tetra-ethyl lead, to make it burn still 
more evenly.” 

“But what’s this octane rating you see 
and hear so much about these days?” 
MacDonald asked. “Sounds like the name 
of a gas or something.” 

Gus smiled. “It’s not, though. It’s sim- 
ply a number, like degrees of tempera- 
ture that des- (Continued on page 99) 
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HOW 10 BUILD A 


iniature tage 


_A Fascinating Hobby for 
All Who Enjoy Theatricals 




















































Above: Complete stage those who are engaged in amateur or pro- 
with the valance, front ° A ° : 

curtain, grand drapery, essional theatricals and have to travel. 
tormentors, wood drop, The stage designer in schools and other 
two wings, and border. play-producing organizations will find a 
Left: Without the front iniature stage useful when planning set- 
tings, because he can make an exact model 
By to scale, set it in place, and see if any 
° . mistakes have been made in color or de- 
Benjamin sign. He can also see how the lighting 
will act on the different colors used in 
W painting without the expense of building 

large sets for experiment. 


Hicks After cutting (Continued on page 94) 

















F YOU have fallen under the 
spell of the footlights and wish Method of constructing the framework and covering 


it with wall board. Dimensions of each part appear 


to make theatrical work one of in the list of materials at the end of the article 


your hobbies, here is a chance 
to build your own miniature 
ge at very little expense. With it you 
| be able to develop all sorts of set- 
gs, equipment, and lighting effects, just 4 
| if you were a professional scenewright. OF FRONT. HANGER-4REQD 
would be hard to find a more genuinely HINGE 
oun ss g ) i AY Az ie 
scinating and satisfying pastime. E4 ; ; K 
This miniature stage is built to the 
le of 1 in. equals 1 ft. and is 46™% in. 
le, 4014 in. high, and 30'% in. deep over 
The construction is such that it can 
taken down and stored in a closet 
len not in use. It also can be carried in 
car without any trouble, thus making das —-——= BADE —S ME CUTLATER BACK CORNERS OF BASE 
convenient for a scenery salesman or 
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Mysterious Wire Coils 
Seem to be Endless 





double piece of 
No. 20 copper wire 
about 15 in. long is 
wound on a pencil 


The coil is then 
stretched out uni- 
formly to a length 
of at least 10 in, 





The coils are held 
as shown above and 
made to revolve by 
separating the hands 











ONcE you learn how to do this puzzling 
but very simple little wire trick it can be 
performed anywhere without previous 
preparation. 

First cut two doubled 15-in. lengths 
from a coil or spool of No. 20 bright 
copper wire. Wind each double length 
round a pencil to form two coils. What 
the audience does not notice is that each 
coil is wound in a different direction. 

Grasping each coil by the ends, stretch 
it out uniformly to a length of about 10 
in. Then mesh together 4 in. of the ends 
of the coils, one inside the other. 

If the coils are held between thumbs 
and fingers as shown, you can make them 
revolve by separating the hands slowly. 
This produces the illusion that the coils 
themselves are being endlessly separated. 











Wound in opposite directions, the two coils 
are meshed so as to overlap for about 4 in. 


The trick is repeated several times; 
then crush the coils in the hands and 
offer the spool of wire and pencil to 
members of the audience with a request 
that they try to do it. Inasmuch as they 
will wind both coils in the same direction, 
they will find it impossible to duplicate 
the feat.—GeEorGE S. GREENE, 


DISSECTING WITH PHONOGRAPH NEEDLES 


ONE of the most useful and nec- 
essary adjuncts to the microscope 
is the dissecting needle, but by the 
very nature of their use, these del- 
icate tools are subject to rapid de- 
terioration. It is almost impos- 
sible to combat this condition by 
ordinary methods of cleaning and 
polishing. With a holder of the 
illustrated and a packet of 
phonograph needles, one may al- 
ways have a clean, sharp instru- 
ment to work with simply by with- 
drawing the old point and replac- 
ing it with a new one, 

The holders pi tured were made 
of hard rubber in. in diameter 
nd 4 in. long, though fiber, bake- 
lite, or even a hardwood dowel 
rod would do as well. In the tapered end, 
a hole was drilled about 3¢ in. deep and 
of a diameter to make a snug fit for the 
shank of a standard phonograph needle. 
A few shallow grooves turned or filed at 
intervals about the shank of the holder 
not only give it a more finished appear- 


type 


Sharp, slender phonograph needles form the renewable 
points of these dissecting tools for microscope work 


ance, but also afford a better grip for 
the fingers. Needles of the “half-tone” 
or “soft” variety, owing to their long, 
slender taper and fine, sharp points, are 
preferable to the common kind. Choose 
the type of point best suited to the work 
in hand.—R, G. BuLLArD, 


BRICKWORK INCINERATOR 
MADE WITHOUT MORTAR 


A SAFE, inexpensive incinerator can be 
built in one hour from common brick laid 
radially without mortar as illustrated. The 
writer built one in his back yard that has 
been in service over a year and is good for 
many more, and it was not disturbed by 
the California earthquake last spring, 
which laid low other brick structures in 
the neighborhood. A recent test with a 
wood fire showed that although the bricks 
were heated to an incandescent tempera- 
ture on the inside, one could hold his 
hand comfortably on the outside. This 
was due to the currents of cold air drawn 











CENTERING ROD 
OR IRON PIPE 
(RIVEN IN GROUND. 


HEIGHT TO BE 4FT 
INSIDE DIAMETER 29 IN 


‘ A A 
MOVABLE GAGE (7O0D) 
Brick incinerator laid without mortar, and 
the wooden gage used to insure uniformity 


through the open joints from outside, 
displacing the hot gases from the fire. 

Level off a space on the ground 4 ft. 
square. In the center of this, drive down 
a 4- or 5-ft. rod or length of pipe. Have 
this rod plumb and fairly rigid. Over 
this slip a gage made as shown in the 
sketch. Move it up the rod level with 
the course being laid. 

Used brick are just as good as new if 
well cleaned. There are 19 rings of 
brick. In each of the lower 12 rings 
there are 11 bricks, but in the last 7 
courses pull each ring in by shortening up 
the gage 4 in. for each ring. No clean- 
out is necessary as a few bricks may be 
removed at the bottom to take out 
ashes. Do not plaster or seal up 
joints with mortar. The outside may 
kalsomined as the draft will prevent i 
from becoming smoked up. 

A perforated piece of sheet metal or 
wire cloth reénforced with two rods and 
laid across the top is all that is necessary 
as a cover.—RALPH G. THOMAS. 
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LeVern T. Ryder, 


Guild, at work on the 
the Seascout. Heisa 


- th a well-equipped 





HOME WORKSHOP CLUB IDEA 








sident of the Na- 
11 Homeworkshop 


of a racing yacht, 
ical home worker 


basement shop 


BY E. RAYMOND DELONG 


Secretary 
The National Homeworkshop Guild, Inc. 


S A HOME workshop fan, you have 
a personal interest in the new 
National Homeworkshop Guild. 
On my part, as the Guild secre- 

y. I should like to show you the stacks 
| mail coming into our headquarters. The 
Guild idea has caught the fancy of the 
nation and opened up a new deal for 
mateur craftsmen. 

The letters received have been of such 
in enthusiastic and encouraging nature 
hat I wish several columns of them could 

printed. One, for example, was from 

irge manufacturer in Indianapolis, Ind., 
ho volunteered to provide a meeting 
1m in his own plant for the first club to 
organized in that city. Several other 

ls of large industrial plants have writ- 
that they are sponsoring the forma- 
of clubs among their own employees. 
\ superintendent of schools in an east- 
city has promised to make arrange- 
ts for any local club or clubs to use 
shop facilities of his school system, 
ich are among the best in the country, 
he will also provide competent in- 
ictors. Manual training teachers have 
n particularly helpful. One says, “We 
e a craftsman’s club started and would 
an application blank for twenty mem- 

* A teacher of industrial education 

western teachers’ college writes, “I 

interested in forming a club as part 
our industrial program in this com- 
nity.” An instructor in a large voca- 
nal school reports that he had a con- 
sation with the director of his school, 
» is much interested, and continues: 
we can organize such a club, it will be 
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SWEEPS COUNTRY! 


Hundreds of Enthusiastic Amateur Craftsmen 


Start Organizing Local Units under the New 





NATIONAL 








ADVISORY COUNCIL | 


Professor Collins P. Bliss 
Dean of the College of Engineering, 
New York University 


Dr. Clyde A. Bowman 

Dean of the School of Industrial 

Education, Stout Institute, 
Menomonie, Wisc. 


Harvey Wiley Corbett 
Architect, New York City 


Dr. Hugh S. Cumming 
Surgeon-General, United States 
Public Health Service 


Maj.-Gen. Benj. D. Foulois 
Chief of the Air Corps, U. S. Army 


Capt. E. Armitage McCann 
Founder, Ship Model Maker’s Club 


Dr. Francis G. Pease 
Astronomer, Mt. Wilson Observatory 


Frank A. Vanderlip 
Banker and Publicist, New York 











possible to get a room for our meetings 
in the school, and if necessary the work- 
men can get help from our instructors in 
the various shops.”” Similar letters by the 


HOMEWORKSHOP 


GUILD 





FIRST 
ON THE HONOR ROLL 


APPLICATIONS for charters, inquiries, 
and congratulatory messages have 
swamped the Guild headquarters in 
Rockford, Ill. We hoped to publish in 
this issue all charter applications now 
on hand. Because of the impossibility 
of completing the clerical work at the 
time we go to press, we are unable to 
do so. We are, however, listing the 
first seven clubs that have held organi- 
zation meetings, sent applications to 
Rockford, had those applications ap- 
proved and acted upon by the direc- 
tors, and received back individual affil- 
iate cards for each of their members. A 
list of their officers will appear later. 


« 
TOPEKA HOMEWORKSHOP CLUB 
Topeka, Kansas 
Twenty-two Members 


* 
DIXON HOMECRAFT CLUB 
Dixon, Illinois 
Ten Members 


7 
SILVERTON HOMEWORK CLUB 
Silverton, Colorado 
Ten Members 


* 
NAME NOT YET CHOSEN 
Cody, Wyoming 
Seven Members 


* 
AMARILLO HOMEWORKSHOP 
CLUB 
Amarillo, Texas 
Fourteen Members 


* 
THE HILL TOP HOMEWORK- 
SHOP CLUB 
Cincinnati, Ohio 
Six Members 


* 
FAIRFIELD HOBBY CLUB 


Fairfield, Alabama 
Six Members 











score could be quoted. Teachers in other 
departments, too, have written. One in- 
structor in mathematics writes: “There 
is a small group of my friends who, I am 
sure, will be interested in your organiza- 
tion, and I am writing for them as well 
as myself. Your group should have the 
heartiest codperation from all secondary 
schools, and I assure you that I will do 
all in my power to further the cause in 
this educational district.” 

Hundreds and hundreds of readers of 
PopuLAR ScIENCE MontTHLY have been 
quick to see the advantages of organizing 
a local club and becoming affiliated with 
the Guild. (Continued on page 71) 
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ACCURATE taper cuts on the cir- 


cular saw can be e 
using the jig shown 
the accompanying pl 
also in a perspective 
This allows tapers f 


in. in 20 in. to be cut, or equivalent 
in shorter or longer stock. 
The two legs are hinged together at 


tapers 


one end and have an 
the form of a slotted 
iron at the other. A 
the movable leg a 
ingle. The control 
dexed, if desired, so 
could be set to any 
measuring. 

Extreme curves cu 
can be made 
cuts tangent to the 
the curve is slight or 
( illed. and 


asily made by 
in smaller of 
10tographs and 
sketch below. 
rom zero to 2 


adjustment in 
piece of strap 
wing nut locks 
t the de sired 
could be in- 
that the taper 
degree without 






t on the circular saw 


only by running numerous 
desired line, but when 


“slow,” as it is often 


the stock itself is light, it is 


possible to shape as many duplicate parts 


is are required by u 


the second one 


shown. 
carefully to the 


sing a jig similar to 
The jig is cut 
desired curve and 





tapered cuts and diagram 






curving cuts are made 


y 








HOLDING SAN 
EMERY CLOTH IN VISE 


THI 
emery or sandpaper 
not conveniently be 1 


tox ten 
in a agains 
hold 
shown above 
ross it by hand. 
paper or cloth over 


usual, clamp the con 


Vise or 


P 
uch easier to 


Vise as 


and then use two 
simultaneously upwar 
of the block 

the vise Jaws, and 
ward within it until 
paper is taut.—ELTON 


usual plan of 


\ 
smoothed is too 


The abrasive will 





DPAPER AND 


sheet of 
block can- 
ised where the piece 
small to be held 
a bench stop It is 
the abrasive in the 
and move the work 
Fold the abrasive 
r a wood block as 


folding a 
iround a 


ibination in the vise, 


hammers to. strike 
‘d against both ends 
cling to 
the block move up- 
the emery or sand- 
STERRETI 


Jigs Simplify Cutting Tapers and Curves on a Circular Saw 













Any number of identical taper cuts can be 
made quickly with the jig shown in the oval, 
and slightly curved cuts with the jig below 


















mounted on the saw table in such a way 
that it is held squarely against the fence 
ind exactly central with the center of the 
saw blade. The saw must barely come 
through the wood, and it should be sharp 
ind have a good set in order to insure 


Every user of a spring-type jig saw 
who has tried to cut thick hardwood with 
an extremely fine blade has discovered 
that it is difficult, if not impossible, to 
make the blade travel in a straight up- 
and-down line. In a 1 in. thick piece of 
oak or other hardwood, the thin blade 





Cutting the blocks on 
right, how they would look if sliced in two 


a scroll saw and, at 








MYSTIFYING BLOCKS CUT ON JIG SAW 











success in production work of this kind 
The jig does not move; it simply fur- 
nishes the two contact points for th 
work as it is pushed through, This is mad 
clear in the lower of the two drawings 
at the left-—Sam Brown. 







may bow out as much as 1% in. By taking 
advantage of this actien, you can make 
a novelty that will baffle your friends 
They will not be able to guess how you 
managed to make it. 

Simply insert a fine jeweler’s or jig- 
saw puzzle blade into your machine, and 
cut a circle or other shape in a thick 
block of hardwood. You can start the 
cut from one edge, or drill a small hole 
through which to insert the blade. The 
first arrangement will be found the bet- 
ter because the blade can be removed 
more easily after the cut. Usually th 
cut starts in a straight line and ends 
in a curved form, which makes comple- 
tion a bit difficult. 
Operate the saw al 
slow speed. The 
plug will be shaped 
either like a_ barrel 
or a spool, and this 
effectively prevents 
removal from 
the block. You may 
have to try several 
pieces of wood be- 





its 





fore you find one 
having the _ right 
hardness or grain 
structure to produce 
exactly the results 
SECTIONS OF that are desired. 
WOOD BLOCKS —Ervin WALTERS. 
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EVEN different games can be played 
on this unique homemade table ten- 
s or ping-pong table. It is a standard 5 
0 ft. table to which a net can be fas- 
ed for table tennis, but there are ad- 
tional lines and numbers inscribed on 
- surface, and various attachments and 
cessories are provided for the other 
mes—baseball, bowling, shuffleboard, 
bounce, and horse race. 
To use the table as a miniature shuffle- 
ard, the net is removed and the leaf 
the east side (the sides being marked 
rth, east, south, and west for ready 
ference) is hooked into active position 
catch disks that slide off the side of 
table. Then the tray marked D, which 
18 by 36 in., is placed at the north end 
» receive the overshots that would other- 
wise slide onto the floor. The east length- 
vise half of the table is all that is required 
r the alley. On the north end of this 
ist half is painted the usual shuffleboard 
igram. Six 2-in. wooden disks painted 
d and six black ones are pushed from 
the line at the south end by means of the 
ishers F. These are 36 in. long. Alter- 
ting, each of the two players pushes a 
isk from the starting line into the dia- 
gram until all twelve disks have been dis- 
sed of. Tally is then computed by 
totaling those disks which are free and 














r both shuffleboard and flick, the east leaf 
raised and accessory D is hooked on 


r of lines. The score is carried and 
ipounded from inning to inning for as 
ny innings as have been prearranged. 
Flick is played under the same rules 
| in the same diagram except that 
ckers are used instead of disks. These 
shot down the table by snapping the 
Idle finger off the thumb. As many 
yers may take part as there are differ- 
colored checkers; or, teaming up, each 
m member may use three checkers. 
The third game is bounce. In that 
ie tray D used in the two previous 
nes is spread a piece of cloth folded 
form several thicknesses. On this pad 
e placed two small hoops, and between 
‘ hoops two vases of different heights, 
‘ behind the other. The tin vases used 
florists or the type of receptacles used 
mix frosted (Continued on page 73) 


Seven-in-One | able 


PROVIDES GAMES FOR ALL 


By 
Frank H. 
Dunn 


Playing base- 
ball. The score 
for a nine-inning 
game rarely ex- 
ceeds four or five 
runs because of 
the ingenious 
system followed 
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TABLE TENNIS 


BASEBALL 


BOWLING 


SHUFFLEBOARD 

















FLICK S 5 
BOUNCE 


The top painted for shuffleboard and horse 
race. The east half is used for shuffleboard 


HORSE RACE 
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“BOLTS WITH HEADS CUT OFF —~ 
FIT IN HOLES ON NORTH END OF TABLE 
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| OUTS STRIKES BALLS RUNS THIS'I17B 2B 398 
a INNING | 
ay a : 
REMOVABLE NAILS AS MARKERS 
B ‘ 
< 50" : 
FRONT VIEWY 
—z—z—> “ 
v sa NN 
3¥B 2™B iv6 poder BALLS STRIKES OUTS a a 2s 
oer CATCHER 
B ye | 
FASTENING NAILS { The table arranged for bowling and sketches 
- 1% me } ai of accessory C and catcher E, used for re- 
v turning balls. Below: Set-up for bounce 
lJ 


BACK VIEW | 


























SN OA 


Accessory A, which is used for baseball and 
bowling; back and front views of accessory 
B; and the way they are placed for baseball 
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BLUEPRINTS for Popular Science Monthly projects are 


listed on page 76. 









Gear Cutting in the [athe 


Even so difficult a job as hobbing a worm wheel 


The 
wheel is shown resting 
on the homemade hob 
with which it was cut 
after it had been gash- 
ed out with an impro- 
roughing cutter 


finished worm 


vised 


_AUTTING a worm wheel by the 
hobbing process is rarely considered a 
job for the small engine lathe, but in the 
writer's home workshop, as in many other 
similar shops, such a machine is the only 
tool equipment. In this case the 
gear was needed drive the 
thread-chasing dial described in a 
previous issue (P.S.M., Jan. °33 
B. #3). 

Special tools required were an 
improvised work arbor for mount- 
ing the gear blank, a gashing or 
stocking cutter to rough out the 
teeth, and a hob for finishing 

The hob photographed with the 
finished gear was turned from tool 
steel and threaded to correspond 
exactly to the lead screw of the 
lathe. This screw is in. in di- 
imeter, Acme form thread, 8 
threads per inch. The squared 
shank and tapered end of the hob 
not features and 
were added only to make the tool 
usable later as a tap. A hexagon 
hut soft-soldered on the 
end this means the hob 
mounted improvised centers, 


to 


are necessary 


to try 


was 


and 


tapered 
while 
was 
indexed and wedged into position tor cut- 
» flutes, which make of it a milling 
\ 7/16-in. end mill mounted in 
lathe spindle was used for this pur- 
After fluting, the teeth were care- 
ly burred and backed off with a file, 
the hob was h irdened 
roughing cutter 
Irom the 
in dressing emery 
which had_ been 
was ground to In 


teeth gashed 


by 


on 


ind then 
The 
hand 


, 
used 


ground free- 
hard-toothed disks 
wheels. The cut- 
worn out in this 
in diameter, 
tlexible 
ipproximate 
form. This rough-and-ready milling cutter 
was then st 


was 


one 


ter, 
service 
the deeper on i 


wheel ind then ground to 


rung in 
W with a 
sleeve ind the 
tor 


onto a by 3 cap 
tor a 


centerdrilled 


SCT section ot 


-In 
screw head 


nine 
pipe 


the tailstock center 

\ work required to mount the 
blank cutting, was turned from 
a piece ot 1 shaft shoudered down 
lip freely through the bore of the gear. 


irbor 
gear for 
,-1n 


LO SI 


This worm wheel is probably as difficult a piece 
of lathe work as the amateur machinist is likely 


can be done with limited home-workshop equipment 


By Hott CoNnDOoN 


for the 
roughing operation, 
One the regular 
lathe change gears 
was mounted on the 
blank for indexing 


he set-up 


of 


RADIUS OF THROAT 0.3125-—> 7 
FACE ANGLE GO*~ eH 
sone wtheeoats 


~ 


The set-up for the roughing 
\ operation is shown directly above. 
a“ For purposes of indexing the blank, 
one of the lathe change gears (32 
teeth) was doweled to the blank 
and mounted just above it on the 
work arbor. A sheet-metal finger 





arranged to engage its teeth served 
to indicate positions, which were 
fixed after indexing by screwing 
the arbor down into the base 





OUTSIDE DIA.1.437°—— 
*— THROAT DIA.1.353" a 
-PITCH DIA. 1.2732" 


| 











It forms part of a thread-chasing dial 


and threaded into 
lathe compound. 
The gear blank was turned from a sec- 
tion of bronze rod and bored. Its throat 
diameter, the one critical dimension, was 
fixed by the desired number of teeth (32). 
and details of the lathe lead sc rew, that is, 
1 single Acme screw 34 in. in diameter 
ind with a 'g-in. lead or linear pitch. 
The dimensions given in the drawing 
were computed from a formula in a stand- 
ard handbook on spiral and worm gearing. 


a plate fitted to the 


GLASS CHECKERBOARD HAS 


I HAVI 
chessboards 


played on several kinds of 
and checkerboards, and the 
best of them all is a board made of glass. 
lo make one you will need a piece of win- 
dow glass 13 in. square for a 12-in. board. 
I find this the best size for chessmen up 
to 3 in. tall. Take an old white show card 
or a piece of similar cardboard from 
your printer and cut a piece 13 in. square. 
Rule off a margin of in. all around, 


tf 
rel 


plate. It will be noted that this 
plate is shimmed high on the 
chuck side, which inclines the ar- 
bor and blank to a degree corres- 
ponding to the thread angle of the 
screw. With this arrangement the 
gear was roughed out by sinking 
the cutter each time to the limit 
set by the cross-slide stop. 

For the final hobbing operation, 
roughed-out gear was allowed to 
freely on the arbor by drawing out 
the dowel pin, and then the arbor was 
brought into a vertical position. The hob, 
mounted on lathe centers, was now set 
in motion and the work fed into it, de- 
riving motion from the generating hob. 
When sunk to the proper depth, as proved 
by the hob’s just bottoming or “cleaning 
up” on the throat diameter of the worm 
wheel, the job was done, 





the 
turn 


GOOD PLAYING SURFACE 


then divide the 12-in. square into 64 
squares each 1! in, Cut out 32 squares of 
the same size from heavy black paper and 
paste them on alternate squares of the 
board. Lay the glass on the cardboard 
and bind with 1-in. adhesive tape, or make 
a suitable frame from wooden molding. 
Chess tables can be built with this kind 
of glass board set directly and perma- 
nently into the top—RAyMonp Howarb. 
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This inexpensive homemade foot bellows 
gives a steady supply of air for a blowpipe 


IR compressors and blowers operated 
A by motors are comparatively ex- 
pensive, therefore operations in- 
olving the use of an air blast, such as 
ight brazing and silver soldering, are usu- 
ly avoided in the home workshop. A 
foot bellows, however, meets the prob- 
m economically. The cost in no case 
should run more than two or three dol- 
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)rawings of the bellows with chart showing 
the dimensions for the three standard sizes 
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koot Bellows 


SUPPLIES AIR BLAST FOR BRAZING 


AND HARD SOLDERING 
By J. S. Hagans 


lars, and of this the major part will be 
for the rubber diaphragm and net. 

The drawing gives dimensions for three 
different sizes of foot bellows. It will prob- 
ably be best to make the biggest one. The 
lumber used should be standard 1-in. stuff 
(13/16 in. thick when dressed). 
Slightly thicker stock is better 
for the circular air reservoir. 

The air reservoir should be 
turned on the lathe. About % 
in. from the upper edge, a 
groove is turned that will be 
about 3/16 by 3/16 in. The 
reservoir is glued and screwed 
to the top board; then both 
boards are clamped together 


The bellows ready for use and, 
at right, how it looks before the 
rubber diaphragm and accom- 
panying net are wired to the 
grooved edge of the wood disk 7 @ 


and a hole about 1% or 2 
in. in diameter is bored she. 
completely through all ae’ 
three with an expansive 

bit. If this is not available, a cluster of 
smaller holes will serve the same purpose. 
A square piece of leather is used for 
valves on the bottom board and the air 
reservoir, as shown. These valves are held 
in place by a carpet tack in each corner. 

A short piece of spring will also be 
necessary for forcing the boards apart, 
and this is prevented from slipping by 
drilling holes part way through the boards 
into which the ends of the spring are in- 
serted to hold it in place. 

One or two hinges are set at the back, 
as shown. A cleat or batten is fastened 
across the back end of the bottom board, 
and a short piece-is attached to the front. 

The bellows leather can be either thin 
leather or any of the leather substitutes. 


Chamois skin, however, won’t do—it leaks. 
It will be best to cut a paper pattern for 
this. The bottom edge will be straight, 
and the remainder will taper from the 
center to the ends. Carry the ends of the 
leather around the back, fastening it with 
glue and tacks. A strip of leather is used 
to make the hinge joint airtight. 

The air outlet can be taken off at any 
point in the reservoir by drilling a large 
hole through it and then drilling a 3/16 in. 
hole into the first hole from the edge of the 
reservoir, underneath the groove. A piece 
of copper or brass tubing having an out- 
side diameter of 14 in. is threaded and 
screwed into the 3/16-in. hole. 

The bellows is now ready for operation 
as soon as the dia- 
phragm and net have 
been put in place. The 
three optional sizes cor- 
respond to diaphragms 
commercially available, 
and these as well as the 
nets may be obtained 
separately. It is best 
to find out what size 
diaphragms and_ nets 
are stocked by your 
dealer before starting 
the construction, 

A piece of wire is 
threaded through the 





edge of the net; then the diaphragm is 
laid in place over the reservoir and held 
down below the groove. The wire is pulled 
up tightly, forcing the rubber disk into 
the groove, and given a twist or two to 
hold it. Installing a diaphragm is an awk- 
ward job that makes one wish for another 
pair of hands, but usually assistance can 
be obtained to get the edges tucked in 
under the wire. The purpose of the net 
is to prevent the diaphragm from being 
overinflated. 

The action is such that air is stored 
in the reservoir and delivered to the mouth 
of the blowpipe in a steady flow so long 
as the pumping of the bellows is main- 
tained. The principle of operation is 
illustrated by the small diagrams at the left. 
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Twelve Novel Designs for 





Knot-Work Bel 


Me 


ei 


Readers who have followed our previous square-knot articles can 
copy these new designs without difficulty by studying the photos 


LTHOUGH square-knot work has been a popular handi- 
craft with sailors since the time of Columbus, variety 
in designs for belts and other articles has been very 
limited. These new designs are presented in response to 

a demand from readers, and those who have followed previous 
articles in this series will find them easy to copy merely by 
studying the illustrations. Beginners in square-knot handicraft 
should first refer to the making of the knotted belt with which 
the series began (P. S. M., Nov. °32, p. 77). 

The first suggestion is for what may be called a “wampum” 
belt design (see P. S. M., May °33, p. 63). It is made with 
three doubled dark cords and three of light. Start knotting in 
the upper left-hand corner by making a double half-hitch with 
the second over the first cord; with the fourth over the third, 
second and first, and so on. After every two rows make one 
row of knots facing at right angles to the others. The second 
is similar to No. 1 with reversal of the knots where necessary 
to follow out the design. 

In the third design a solid color of cord is used for making 
the first row of square knots, while a single cord of another 
color is half-hitched across for another row. The alternating 
rows of square knots and halt-hitches are continued. 

For the fourth design, after making three rows of square 
knots, bring the sides to a point by omitting a knot on each 
side in each row. Make nine rows of square knots with the 
four cords on each side; then, with a doubled cord of contrast- 
ing color, make nine rows around the remaining cords in the 
center with the first half of a square knot, to form a spiral. 
Join the cords into solid square-knot work and continue. 

Design No. 5 consists of solid square knots with every third 
row one of half-hitches made with another loose cord of con- 
trasting color 

The attractive herringbone design marked No, 6 is similar to 
the fifth. The rows of half-hitches slant upwards and do not 
meet in the center. 


In No. 7 four light cords, doubled. with two dark doubled 


cords on either side provide this design. After four rows of 
square knots, the dark cords are knotted, in spiral form, for 
fitteen knots. The white center cords are made into seven rows 
of half-hitches, as in the making of a wampum belt 

lo make No. 8 the cords are arranged as in the preceding de- 
sign; then one is carried from each side, diagonally, to the othet 


BY KENNETH MURRAY 




















































A dozen belt designs never before published. The first and second 
are of the wampum type; the others illustrate various combinations 


side and covered with half-hitches tied with the center cords 
The loose cords in the center are crisscrossed, under one and 
over one, while those coming down the sides are allowed to bulge 
outward slightly. 

A belt that is elastic can be made with open-mesh knots as 
shown in the ninth design. Although the knots are tied tightly 
considerable space is left between each. 

By using the first half of the square knot for continuous knot- 
ting in spirals, the belt marked No. 10 is made very strong, al 
though of openwork. Use eight doubled cords and spiral each 
set of four for seven knots; then spiral, for seven knots, only th 
three inner sets, allowing two outer cords on each side to be free 

The eleventh design is similar in construction to No. 10. Each 
four cords are square-knotted three times to make short, flat 
strips; they are then joined together for one row, and again sepa- 
rated into flat strips. 

A combination of half-hitching and square knots is illustrated 
by No. 12. The outside cords are carried diagonally across 
the piece with two rows of half-hitches, the space between tht 
latter being filled in with square knots. The design is obtained 
by reversing the order of tying the half-hitches, with the black 
filler cords becoming covering cords where desired. 
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[he cardboard plane slides down a wire, hits the 
ickstop, and dumps a load of tiny prize tickets 





All present except the host or hostess 
nd in a large circle. Any appropriate little 
rplane verse is recited, or a few introductory 

remarks are made about a _ ticket-dropping 
ne that is about to bring a load of good 
Then the host or hostess jerks the start- 
ng cord, and a miniature plane slides rapidly 
wn a wire and dumps a load of tickets in the 
idst of the guests, who scramble to pick 
: hem up. The resulting confusion and laughter 
will break the ice and start the party off in 

7 he right spirit of hilarity. 
If twenty persons, for example, are present, 
tickets are used, and each person is al- 


“ ERE is a novelty that will make a big 
hit at any gathering of young folks. 

















STARTS PARTY OFF 





















































































The airplane is made 
of orange-coloredcard- 
board, the wing being 





icket-Lropping Airplane 


WITH A BANG 





The und 


et comp 


By 


Donald 


W. 


Clark 


erside of the 


plane showing the tick- 


artment. The 


hinged door can be seen 
open behind the axle 

































































Pa wed to pick up five. Holders of the prize doubled for strength 
ckets are then lined upto receive their awards 
order, and the big laugh comes when the 
rson with the “booby” ticket is given a tiny airplane on a two layers. Construct the plane and rig up the wire, backstop, 
k. Some slips are marked “no prize” to confuse the finders. and starting cord as shown in the drawings. The plane should 
The airplane itself is made almost entirely of show-card be loaded beforehand, and the backstop can be tied back out 
ird. All parts are glued together, and the wing is made of of the way with a string until it is actually needed. 
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Top and front views of the assembled plane, a sectional view to show the ticket compartment, det 





iils of all parts, and diagrams of the set-up 
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Finishing the Hull of Our 






























































































































Hpntice GPs Seong oe 
of unusual distinction and ¥: 
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you building our new model 
of Farragut’s flagship, the 
famous sloop-of-war Hart- 
ford? Of all the models I 
have designed for PopULAR SCIENCI 
MONTHLY, it is the one I should like 
to see the largest possible number of 
readers construct. That is because it is 
one ot the most complete, interesting, 
ind beautiful models imaginable. It 
ems to have everything to appeal 
lo a ship model maker. | enjoyed 
every stage in making it, and I am 
sure you will, too, once you set to 
work. 

The construction of the hull was 
described last month (P.S.M., Jan. 
4, p. 57). If you missed that issue, 
please look it up before continuing 
with the instructions in this article 


No one « in read the history of the 
Hartford in the Civil War without 
the utmost admiration. What she ac- 
complished was almost incredible. 


Under the command of Richard Wain- 
wright and flying the flag of Admiral 
David G. Farragut, she was the lead- 










ARTIFORD 


Model 


ing ship of the Western Gulf blockading squadron in 1861, 
In January, 1862, this squadron reduced the defenses of 
New Orleans, Baton Rouge, and Natchez. In these en- 
gagements she had with her the screw sloops Pensacola, 
Brooklyn, and Richmond, the side-wheel steamer Missis- 
sippi, and nine screw corvettes. In April of that year she 
bombarded Fort Jackson for five days and nights and 
steamed up the Mississippi as far as Vicksburg, where 
she made junction with the Western Flotilla. 

In 1863 she engaged the forts of Port Hudson, Grand 
Gulf, and other forts as far as the mouth of the Red 
River. The following year she blockaded and fought the 
battle of Mobile Bay and also took Forts Morgan, James, 
and Powell. At the end of that year, having been struck 
240 times, she was ordered to New York and temporarily 
placed out of commission. 

While this is stated here in a few brief words, it rep- 
resents an unprecedented career of three years’ hard 
fighting. It must be remembered that she had not only 
forts to contend with, but also the Confederate fleets of 
similar ships, ironclads, rams, fireboats, and other craft. 
In every engagement, however, Farragut’s fleet obtained 
its objective. 

To continue the building of this historic ship to the 
scale of 4 in. equals 1 ft., we still have some work to 
do on the hull. The next thing to make is the head with 
its trail board, deck, and so on. The cheek knees are 
solid pieces, cut to fit against the stem and along the 
beak. They should really come out beyond the trail 
boards, which are set into rabbets in the edges of the 
knees, but I found it easier and equally effective to follow 
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The holes for the 
masts are bored 
by using a block 
cut to the proper 









By Captain E. Armitage McCann 

























iameter and bore for and fit it. The between the sides—one at each 
little beak deck M is fitted to lie on the end, (Continued on page 86) 


angle as a guide 
id 
re the construction shown on page 86. The filling pieces between the hair 
rail boards may need a little steaming to __ rails, so as to come close up to 
id ke them lie along the bow at the hawse __ the bows. It has an oblong slot 
‘d pipes, and then along the beak with their to allow the bowsprit to pass 
i curls just beyond it. through. Note that the bowsprit 
S, When making the stem, you may have is round but with a flattened 
k it the holes for the gammoning, but if top. 
y t, this must be done now. Next should be fitted the cap 
Instead of finishing the cheek knees at’ rails on the bulwarks. These 
Z the top level of the trail boards, I carried should be only about 1/32 in. 
d them up as high again to make nailage for thick and extend about the 
y filling-in pieces. Now, at about the same dimension beyond the 
: leck level, fasten the hair rails from the _bulwarks, inside and out. They 
. bow to the end of the beak, where they run from end to end and are 
d iss back of the trail boards. Chamfer extended to the head and gal- 
them as required. Inside of the hair rails _leries with moldings. On these 
. and to the inside edges of the trail boards, rails go the top rails or ham- 
“ 1 16 in. thick pieces to fill in the space mock troughs. These are in 
' tween. About halfway up on these fill- reality of very thin wood fas- 
, ng pieces may be run a thin molding. tened to inside stanchions, I 
4 It will now be necessary to make a_ found it easier, in place of 
short temporary bowsprit of the right stanchions, to put solid blocks 


























Ad | 










BULWARKS AT 
DECK LEVEL 

















‘ W 
OD _ © 
4 -€ = ae , O a 
Clea) [SWIVEL \)} me Tin * SPAR DECK 
) ( CC ))GUN ) ©) . 9 
q , UTRACKS/|| ig . 
ODF 5S 4 | | © || FORECASTLE DECK 
- aa S . jf 4 Z ; "WwW f . 
SPAR DECK PLAN iE “s 
= —_ \ i! —— ‘ 
2 PINRAILS : — — i \ 






a -——_—_—— == 











“BRUARY, 1934 









‘|rick Photos 


TAKEN WITH EASILY MADE 
ATTACHMENT FOR CAMERA 





























“MAGIC BOX OF TRICKS” might 
be the name of this little attach- 
ment you can make for your 

camera. With it you can, among other 
things, take artistic photographs having 
various degrees of diffusion; produce neg- 
atives that have the central object sharply 
defined while the background and other 
details are softened and subdued; make 
vignetted portraits which gradually dis- 
solve into blackness at the edges; take 
“reflection” pictures in which the prin- 
cipal object appears as if mirrored in the 
still water of a lake; produce duplicate 
pictures of the same person or object in 
different poses on the same negative, and 
make “ghost’”’ photographs without resort- 
ing to the use of two negatives. In addi- 
tion, the attachment serves as a lens hood 
that, by keeping out stray light, increases 
the sharpness of ordinary pictures. It also 
enables exposures to be made with the 
camera pointing into the sun. Finally, it 
acts as a holder for color filters. 

In motion-picture work and among 
advanced amateur photographers, such a 
camera accessory is known as an “effect 
mat box.” It is merely a boxlike hood 
for the lens, with a slot into which can 
be slipped various diffusing screens, fil- 
ters, and the like. The device illustrated 
was designed so that it can be folded into 
a compact form and also can be adjusted 
with respect to the distance of the. mats 
from the lens. 

The size of the attachment will depend 
on the size of the lens with which it is to 
be used. That illustrated was made for a 
12-centimeter (about 434-in.) lens on a 

x 414 in. camera. The front opening 
measures 2'4 in. square on the inside, and 
the box unfolds to a maximum distance 
















By Walter 
kK. Burton 




















A reflection picture 
taken with a _ mirror 
placed in the attach- 
ment as shown in the 
circle. Another exam- 
ple appears on page 70 

















This effect 


A new kind of solitaire! 


is obtained 
by using a duplicating card as shown at the right. 
The card prevents the exposure of half the 









PHOTOGRAPHY is a fine hobby for win 
ter evenings. With photoflood and 
photoflash lamps, you have the lighting 
problem completely under your own 
control and therefore can take far more 
successful and interesting pictures than 
the average run of outdoor snapshots. 
And you can do this even if you have 
only an inexpensive box camera. Try it, 
and enter your best prints in this 
month’s $50 photo contest. It is open to 
any amateur photographer except em 
ployees of PoPpULAR SCIENCE MONTHLY 
and their families. The developing and 
printing may be done by a professional. 





























FIRST PRIZE S25 








SECOND PRIZE a 












“50 in Prizes for Indoor Photos 
ANY SIZE or SUBJECT 


All that counts is the quality and gen- 
eral interest of the picture itself. You 
may enter as many different prints as 
you please. Mail them to the Photo 
graphic Department, PoPpULAR SCIENCI 
MONTHLY, 381 Fourth Avenue, New 
York, not later than March 1, 1934, and 
mark your entry “February Photo Con 
test.” It is mot necessary to send the 
films. No prints will be returned unless 
a self-addressed, stamped envelope is 
inclosed. In case of ties, each tying con 
testant will be awarded the full amount 
of the prize tied for. The winners will 
be announced as promptly as possible. 
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THIRD PRIZE ein 


FIVE PRIZES, $1 each... 5 












picture 





















of 2'4 in., measured outside. The import- 
ant thing to remember is that the front 
opening of the hood should not be so 
small or so far in front of the lens that it 
will interfere with the light cone. 

The materials needed are a little %-in. 
plywood such as that used for jig-saw puz- 
zles, sheet brass for the attachment ring 
and side braces, some black satin or sim- 
ilar material, a number of common pins 
which, reduced in length, make excellent 
nails; several small radio bolts, and 
small amount of shellac in which som: 
lampblack or drop black has been mixed 

In a square piece of the plywood, cu 
a circular opening the size of the lens bar 
rel. Around the edges of this piece faste 
a frame of plywood strips about 4 in 
wide. Over the opening mount the attach 
ment ring. This is made from strip brass 
with three lugs bent at right angles and 
drilled as shown. The ends of the stri 
are bent and drilled to receive one of the 
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... with Eastman’s remarkable new “SS” film /pow 
N‘ )W the camera joins the family — Sensitive Panchromatic Film— Kodak ‘10 GET 
circle indoors. Old picture- “SS” for short. It has three times the 
aking rules are forgotten. You can speed of ordinary film under artificial / THIS 


take snapshots in the house—at night! light. / PICTURE 
All you need is a camera with an Hold the camera in your hands as / 

6.3 (or faster) lens, two or three you would outdoors. One click of the 

Mazda Photoflood Bulbs that screw shutter and you’ve made a snapshot 

to any socket, and Kodak Super —at NIGHT! 


FINE CAMERAS... 
ideal for Night Snapshots 
KODAK SIX-20 (below at left), £.6.3 lens, ideal 


for night snapshots, 2% x 314 pictures. $17.50. 
KODAK SIX-16, /.6.3 lens, 214 x 414 pictures. 
$20. RECOMAR 18 (center) . .. a versatile 
camera. Ground glass back, self-timer, double- 
extension bellows, 1/250 Compur shutter, /.4.5 @ Arrangement of lights: Two Mazda 


-ns—$ J z y eee ‘ € Ci - e 
lens—$46. PUPILLE (right) finiatur — Photofioods (35¢ each) in lamp “A”; 
era. Ultra-fast f.2 lens... speeds up to 1/300. 


16 pictures each loading. With case, range find- one Photoficod in lamp ‘B.” Photofloods 

er, two filters—$go. (illustrated at left) are good for two 
hours or more of continuous use . . . 
good for lots of pictures. 


KODAK “SS’’—the 


lightning-fast film, with INTERESTING FREE FOLDER 


Indoor pictures are easy with “SS” 

) Film—the only trick is arranging your 

KODAFLECTOR— \ ieee J } te f° lights. Ask your dealer (or write us 

Inexpensive, eficient... \ ears ages | . Te direct) for the new, free folder, “ Snap- 

makes 2 Photoflood : i Fl ; shots at Night.” This leaflet also tells 

bulbs do the work of 9. ti 4 ; . _~n te how to make successful night pictures 
Complete, with ok - . < = = with any camera with the 15¢ Mazda 
stand, reflectors ; omg: : OO pot ’ Photoflash lamp. Eastman Kodak 
and cord, $5. i OS Yi ‘ Company, Rochester, New York. 


greenlightning flasheson 
the familiar yellow box. 
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The effect-mat box is attached 
to the camera by a lens-barrel 
clamp made as shown at right. 
One of the nuts is soldered to 
the bolt, the other to the ring 





Inserting a diffusing screen in- 
to the slot of the mat box for 
portrait such as 
professional photographers take 


a soft-focus 


bolts, and a nut is soldered over 


one of the holes. A short distance 
from the end of the bolt, solder a 
second nut so that, when the bolt 
is passed through the holes and 
screwed into the nut attached to 
the strip, the ends will be drawn 
together. 

The front portion of the box 
consists of a square frame of ply- 
wood with Strips glued to the 
inside to form grooves about 3/16 
in. wide along the vertical and 
lower horizontal members. The 
upper horizontal part of the box 
has a slot formed by two strips 
running parallel. 

Two pairs of slotted brass strips, 
mounted as shown, serve as supports for 
the front. They are locked in position by 
small bolts that pass through the slots at 
the crossing point. Knurled battery bind- 
ing post nuts and lock washers are used 
with these bolts so that it will be easy to 
tighten them. 

The bellows is made of a double thick- 
ness of satin attached to the front and 
rear wood pieces by means of glue and 
wood The same strips that help 
form the grooves in the front piece also 
serve as clamps for the cloth. Paint the 
inside of the wood parts with the shellac- 
lampblack mixture, which produces a non- 
reflecting, dead-black finish. You can 
lacquer the outside or finish it in any 
othe r manner desired 

There are numerous forms the mats 
can take. You may find it more conven- 
ient to make them up as needed, to pro- 
I hatever desired. For 

ning or diffusing the picture, fine- 
screen wire, such as that used for 
suitable. It can have 
metallic finish, although 
ems to be more favored. Cut the 
vire to slip into the slot and project for 
fraction of so that it can 


in inch ibove 
ped for removal. Bind the edges 
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Two stunts in one. Looked at this way, 


it is an 


unusual 


reflection picture. 


Turn it upside down, and the reflection 


gives the 


} 
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MOUNTING FLANGE 











A section through the box to show the construction, 
and an outside view with the bellows partly folded 


with lantern-slide or passe partout tape. 
Ditierent degrees of fineness may be used 
to obtain various amounts of diffusion, or 
one or more pieces of the same mesh can 
be combined. By cutting circular holes in 
the center of the portion included by the 
box, you can keep some of the picture 
sharp while the rest is diffused. Instead 
of wire, you can employ mosquito net- 
ting, thin silk stocking material, and the 
like, stretched taut. With any type of 
diffusing screen it is necessary to increase 
the exposure in proportion to the density 
of the material. 

A vignette mat that darkens the edges 
of the picture is made by cutting a jagged 
circular or rectangular hole in a piece of 
black cardboard. Experimenting — will 
reveal the best size and form for given 
results. Norn al exposure is sufficient. 

In making pictorial landscape photo- 
graphs and the like, it sometimes is desir- 
able to have the corners and edges, par- 
ticularly the upper ones, slighly darkened. 
This can be accomplished by the use of 
a special vignette mat. You can probably 
devise a mat that will take the place of a 
filter by holding back some of the light 
from brilliant skies, permitting the land- 
scape proper to register without hopeless 
overexposure of the sky. 

For making duplicate exposures, simply 


illusion of 


terrific speed 














‘Night’ picture taken 
at noon through a red 
filter on an _ infrared 
sensitive plate. At 
right: A vignette mask 


insert a piece of black 

cardboard that covers 

about two thirds of the opening, leaving 
uncovered a vertical strip along one side. 
The mat box can be folded back close to 
the lens when this is done. For a double 
picture, place the object so that its image 
falls on one half of the film, and arrangt 
the cardboard piece so that the portion of 
the lens nearest the object is uncovered 
Make the exposure, allowing three or 
four times the usual time for the len: 
stop used. Move the cardboard to th 
other side of the (Continued on page 71) 
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TAKING TRICK PHOTOS 


: (Continued from page 70) 


ime, arrange the object so that it will be 
gistered by the remaining, unexposed half 
the film, and make another exposure of 

same length. Avoid backgrounds that 

|| move during intervals between exposures. 

For artificial reflection pictures, mount a 

. iall piece of mirror by means of pins or 
itches cut in the wood so that its surface is 
irallel to the bed of the camera and its 
ir upper edge at the center of the lens. 
sert a rectangular piece of black cardboard 

1 the bottom of the effect-box slot to cover 

e lower portion of the lens. The mirror 

so can be placed lower to produce slightly 

fferent effects. If the camera is of the 
icusing type with a ground glass, you will 
have little trouble in adjusting the mirror. 
[he exposure is not affected by the mirror. 

With the effect mat box you can use all 

inds of inexpensive filters made by mount- 
ng filter gelatin in cardboard frames that 
will fit the slot. Such gelatin can be pur- 
hased for about ten cents a square inch. It 
hould not be touched by the fingers or spot- 
ted with moisture. If handled with these 
recautions, it will last a long time. You 

n, by making your own filters in this man- 
ner, build up at small outlay a collection 
that will enable you to do many tricks when 
employing color-sensitive films or plates, in- 
cluding the new infrared sensitive plates re- 
cently introduced. 

When used without any mats or filters, 
the box still is a valuable camera accessory. 
Many pictures can be improved by use of a 
shade over the lens because it excludes stray 
light. This results in a more brilliant image. 
\nd, as already mentioned, the shade enables 
the taking of against-the-light pictures, which 
iten are more attractive than any other kind. 


HOMEWORKSHOP GUILD 


(Continued from page 59) 





This is being written exactly three weeks 
iter the first announcement, and I have so 
r taken care that full information about the 
Guild has been sent promptly to everyone 
ho wrote in. You can have this same infor- 
mation, together with our lengthy Bulletin 
No. 1 on forming a home workshop club, 
merely by filling out the coupon below. 

Every member of a local club receives an 
ndividual affiliate card in the National Home- 
vorkshop Guild. The club at Rockford, III., 

ids Charter No. 1. Charters are being issued 

other clubs in the order in which their 
ipplications are received. In the years to 

me, a very low charter number will be a 
badge of honor among the affiliated clubs. 
PoPULAR ScrENCE Monruty, as the official 
lagazine of the Guild, will report the organ- 
ation of each club and list its officers. 








National Homeworkshop Guild 
c/o Popular Science Monthly 


381 Fourth Avenue, New York, N. Y. 


I am interested in the home workshop club 
dea and wish to know what the National Home 

rkshop Guild will do for me. Please send me 
lis information in the large self-addressed 
ind stamped envelope I am inclosing 


+} 


(Please print very clearly) 
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amateur’s camera 








INDOORS by an 










FREE —write for an inter- 
esting and helpful new fold- 


er on indoor picture-taking. 


with the aid of aG-E MAZDA 
PHOTOFLASH for 
LAMP P (5° 


@)nap Baby’s favorite pose . . . anniversary celebrations 


retails 


. happy moments at the children’s parties . . . scores of scenes, 
INDOORS. It is as easy as taking snapshots in sunlight . . . with 
the aid of the new G-E MAZDA Photoflash lamp. 





Set the camera for “‘time,’’ open the shutter, flash the lamp, and 
close the shutter. The picture is yours . . . full of life and action. 
No noise, smoke or dust. Turn the film, replace the lamp and 
you’ re ready for the next indoor shot. It is simple and it is lots of fun! 
Your druggist or camera dealer can supply you with the new G-E 
MAZDA Photoflash lamps. Get some and enjoy the thrill of taking 
pictures INDOORS! General Electric Co., Nela Park, Cleveland, O. 


GENERAL @ ELECTRIC 


| MAZDA PHOTOFLASH LAMPS 
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Bell Transformer Starts 


Car With Dead Battery 


NE morning recently when I was 

in a hurry to get the car started, 

I came to the sad realization 

that my battery was dead. Spin- 

ning it by hand failed to stir up even a 
sputter. In trying to think of some way 
out, I spied the six-volt transformer that 
supplied the bell system in the house (my 


garage is built into the house). With the 
car ignition switch off, I connected two 
wires to the six-volt side of the trans- 
former, wired one lead to the wire that 
usually supplies the battery current to 
the ignition coil, and grounded the other 
to the motor. When I spun the motor 
this time, it started easily. Then, act- 


ing quickly, I switched on the car’s igni- 
tion and at the same time yanked the two 
transformer wires free of their moorings 
on the motor. Unfortunately, this system 
will not work on cars fitted with protect- 


ed distributer cables.—J. 3. A. 






HEAVY =f 
WIRE ( 
omen 
TUBING™ 





I] Ire Holder for Hood 


l rE N wl len eon Bs on 


a car motor, 

it is convenient to have both sides of 

1 hood open al the same time. The 
wire hood holder shown makes this pos- 


can be pres 
wire 


sible. The holder 
scrap ot sturdy 
ish on the 


from any 
To protect the fin- 
sides of the short 
hs of small rubber tubing on each of 


os—M. A. 


hood slip 






Transformer,  sup- 
plying the bell sys- 
tem in residence, 
was wired to car’s 
ignition coil and 
used to start the car 
when battery failed 





} 


oap 


Storing Towel and S§ 


;; VEN under the best conditions, chang- 


ing a tire is a messy job. But it al- 
ways seems worse when you are on the 
road and have no towel and soap for the 
cleaning-up process. However if your car 
has large hubs, there is no excuse for not 
carrying a towel and soap with you. The 
space under the hub cap of your spare 


ricks to Help 
O'TORISTS 


Valuable Suggestions for Drivers 





Contributed by Experienced Readers 


tire provides room for several towels 
Wrap them in paper, stuff the packag 
inside the hub, snap the disk cap back 
into place, and they will be there when 
you want them to clean up after a dirty 
job on the road.—R. M. 


To Deflate Inner Tube 


FTER testing an inner tube for leaks 
you are confronted with the problem 

of deflating it. Of course, you can let the 
air out by holding down the pin with the 
valve cap but that takes time and keeps 
you from your work. The easiest 
tion to the problem is to make the simple 


| 
SOlU- 


tire deflater shown in the drawing. It con- 
sists of a piece 
of stiff, springy 

pring) SV WIRE END 








wire bent to form 
two U-shaped 
loops—one_hori- 
zontal and one 
vertical. The wire 
at the end of the 


E@ HOLDS VALVE 
» OPEN 


U-SHAPED 


vertical loop i ae 
rertic: 00 S - 

: ; GRIPS STEM 
inserted in the eee 






top of the valve — 
to push down the == 
pin while the hor- 
izontal loop holds 
the wire in place. 


—M., Y, 


Drawing shows how to 
make wire device that 
depresses pin in valve 
stem and so releases air 


Replacing Celluloid Windows in Side Curtains 

















[ Ack of strong needles and sewing abil- 
ity is no excuse for not replacing the 
broken celluloid windows in your side 
curtains. With sheet celluloid and cement, 
you can do the job quickly and easily. 
First, remove the old window by cutting 
it out even with the opening. This will 
leave the strip with the stitching, which 
in most cases is in good condition, at- 
tached to the curtain cloth. Then cut the 
new window the same size and shape as 
the original. Finally, using a modern 
quick-drying cement, stick the new win- 
dows to the stitched edges —J. D. S 









When windows in side 
curtains wear out, 
new ones are made of 
sheet celluloid. After 
the damaged curtain 
is cut out, as above, 
new curtain is ce- 
ited to edge of old 
at right 





as shown 
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(Continued from page 61) 


at a soda fountain are especially suit- 
Six table tennis balls are then tossed 
the south end of the table so that they 
on their first or second bounce, land in a 
ora hoop. The score is 25 points for each 
100 points for the small vase, and 200 
he large one, and 25 is deducted for each 
that goes out of bounds. 
w for that good old American game base- 
Fasten accessory B on the south end 
its front facing north. Adjust accessory A 
the north end, and see that the other drop 
: hooked into place on the west side. Take 
ral heavy table-tennis balls or, better still, 
ted rubber balls of equal size. The player 
it stands at the north end and rolls the 


6 TRACKS WITH 








rse race on four of the six long tracks. 
first horse up and down the table wins 


t ball along the table to hit the wall B at 

south end, off which it rebounds to the 

th end where it registers as indicated by 

- figures on accessory A. The two tri- 

ngular extensions of A stop stray balls from 
ing out of the side troughs. 

Balls remaining on the table count as foul 

rikes and are left there until the batter either 
retired or reaches a base. Another ball is 

en used and if the second ball should touch 
first, the batter is out as well as any bat- 
rs on bases. In other words, this is a double 
Of course, three strikes retires the bat- 
four balls walks him, and three out retires 
plaver. 

The inactive player uses nails or long pegs 
ndicate the status of the side at bat by put- 
- nails in the holes at the back of accessory 
\t a glance the batter can see how many 
kes and balls are on him, how many outs, 
n on bases, if any, and so on. Not unlike a 
d baseball game, the scores rarely exceed 
r or five runs in a nine-inning game. 

For the bowling game accessory C is also 
ched at the north end and the baseball 
| B is removed from the south. C forms a 

tter into which the balls drop as they are 

wled from the south end. The balls then 
into the tunnel under the table and are 

posited in the receptacle at the south end o1 
tube. Again the ping-pong balls are used, 
many as you have. A few red balls count- 
double add to the interest of this game. 
upper numbers on accessory A are scored 
this game. 
rhe sixth game is similar to the horse race 
hipboard fame. The table is ruled off for 
engthwise tracks, and these are divided as 
wn to give eighteen moves. Each player 
es a horse and selects a track (numbered in 
center of the table). The players then roll 

dice and as many times as a player's 

mber appears, he moves his steed forward. 

ilso takes another roll every time his num- 
appears. 

lable tennis itself, of course, needs no ex- 
nation. It is the seventh game. 

J be a 

When ordering back issues of PopuLAR 
NCE MonTHLY, please send 25 cents for 
nh issue except the current one and the 

issues immediately preceding. These 

r issues are only 15 cents each. 
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Give me a boost. 


Daddy”. .. AND DADDY DID 


The youngster was forever climbing. His father 


| intended that he should keep on climbing... up 


and up, right through life’s obstacles. 

But was there a way to make his upward prog- 
ress more certain? One suggestion was a college 
education, and assuring the money for it. 

The Equitable’s insured college fund plan was 
proposed by an Equitable agent trained in the 
company’s Case Method of life insurance planning. 
As arranged by our representative, the policy 
would not be paid in a lump sum, but in install- 
ments, to start when the boy was 18, and continue 
quarterly throughout his four year course. 


THE EQUITABLE 


FAIR — JUST 





LIFE ASSURANCE 


SECURITY ~ PEACE OF MIND 





| : SOCIETY 


| If you want to make equally certain 






that your son will get off to a good MUTUAL — COOPERATIVE 


| start, read the interesting details of this NS bo 3 re) = TH E U.S. 


| plan in the Equitable pamphlet,“Give 


| the Youngster a Chance to Climb.” NATION-WIDE SERVICE 





The EQUITABLE Life Assurance Society of the United States 53 B.S. 
Thomas I. Parkinson, President. 393 Seventh Avenue, New York, N. Y. 
Kindly mail booklet explaining the college educational fund plan as described above. 






































































GET 


NICHOLSON 
FILES 

















THE KNOWLEDGE 
OF HOW TO USE THEM 
WILL MAKE YOU A 
BETTER HOME CRAFTSMAN 











When picking out Nicholson Files 
for your home workshop — 


Use the Flat Bastard Nichol- 
son File for heavy filing. The 
double cut teeth will remove 
stock rapidly. 


Use the Nicholson Mill Bas- 
tard File for fine filing. The 
single cut teeth assure 
smooth finish. 


a 


The Nicholson Slim Taper File 
is especially shaped to fit saw 
teeth. Use it for sharpening 
hand saws. 


The Nicholson Round Bas- 
tard File fits cireular and 
semi-circular openings. Use 
it for enlarging round holes. 


The Square Bastard File has 
a rectangular section. Use it 
for filing slots and other 
square openings. 


To the home craftsman no tools are more 
generally useful than Nicholson Files. 
Choose them because they are quality 
tools that give you your money’s worth. 
Study the shapes and cuts. Use them for 


the purposes for which they are intended. 


Your hardware store can supply you. 
Nicholson FileCo., Providence, R.L,U.S.A. 


Is OLS, 
iy) errtso, 
USA 


NICHOLSON FILES | °° 


en Se A A ee OD 
























Simple Heat-Control 






System 


Saves Fuel and Insures 


Uniform 
BY J. L. BIRD 


Temperature 









Above: The complete 
thermostat unit. The 
knob is set to what- 
ever temperature is 
desired; thereafter 
the heat-control sys- 
tem operates draft and 
damper automatically. 
Right: The motor unit 











EARLY everyone who has seen 
or heard about automatic furnace heat- 
control systems wishes that his home had 
It not only provides a uniform tem- 
perature, but also effects a substantial 
saving in fuel costs. The following de- 
scription and illustrations will enable any 
man who is handy at making electrical 


one. 










| | 
BIMETAL ~ 


: STRIP 


BE 


“SILVER OR LOW VOLTAGE 
fuuncstin CONTROL WIRES 
CONTACTS /\(BELL WIRE) 


ICONTROL SWITCH FOR 
OPERATING HEAT-CONTROL 
MOTOR FROM BASEMENT 
(KEEP SWITCH IN CENTER 
POSITION FOR THERMO 





THERMOSTAT 


ISFEET FROM FLOOR 


—BELL WIRE 


FLOOR 


installations to construct an efficient heat- 
control system at the minimum expens 

Heat-control equipment for a steam 
hot-water, or hot-air heating system con- 
sists essentially of a room thermostat and 
a motor-driven device to operate the 
check and draft dampers on the furnace. 

The thermostat is a _bimetal strip 
shaped and mounted as 
shown. It is best to buy 
this thermostatic metal. 
He will need a strip from 
8 to 10 in. long, 3¢ to 

2 in. wide, and approxi- 
mately .030 in. thick. The 
bimetal strip is soldered 
to a short piece of brass 
rod and then wrapped 
about it in a loose spiral 
for about half its length. 


TO 
LOCATED ABOUT 









1 $TAT CONTROL) 


(ORDINARY THREE- 
WAY SWITCH) 


LIMIT SWITCH 





At the end of the straight 
piece, solder a small sil- 





CRANK ARM 


JOUTPUT SHAFT 
MAX.SPEED SRPM) 
De eiatnitaiih NHIGH RATIO 


CONTROL 
|GEAR TRAIN 


MOTOR 






















UNIT 
L MOTOR CONTROL 
goconed RELAY a 
000 HOV AC 
' — BELL TRANSFORMER SUPPLY 
Ez OH i Ov. AC 
eee iat > SUPPLY DRAFT 








ver or tungsten contact 
to each side. The short 
brass rod is next fastened 
to an insulating base of 
bakelite or similar mate- 
rial in such a manner as 
to enable it to turn, but 
not too freely. To the 
other end of the rod at- 
tach a long metal strip 
that will serve as the tem- 
perature adjusting lever. 











wiring diagram and 


Itage motor is used, the relay shown will 


1 suggested method of installation. 


The fixed contacts also 
should have silver or 
tungsten tips. The holders 


Ifa 
not be needed 
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The thermostat. Note at right the radius 
n that works in the adjusting lever slot 


these may be made of ordinary bind- 
x posts. Mount them as indicated in 
of the photographs. The gap between 
fixed and movable contacts may be 
lite small (.004 to .006 in.) The elec- 
il connections are the two fixed con- 

ts and the bimetal strip. 
The insulating base should be fastened 
a wood strip, which will serve as a 
ounting plate. A ventilated cover may 
| constructed of sheet metal. An inex- 


sive thermometer mounted on the face 
of this cover 
gives the fin- 
ished thermo- 
stat a profes- 
sional touch. 










| 
| 
| 





What One Man Did 






with Delta Motor-Driven Tools 



























Makes Complete Modern 
Bed-Room Suite... 


Tue bedroom photograph above 
plete suite in the modern manner made by Mr. 
of Englewood, New Jersey, with “Delta’’ Tools. 
sands of other “Delta” 
country are humming making 
toys, household repairs, for enthusiastic “Delta” 
“Delta” Tool owners, many of 
ence, 
at a great saving of 


busily away 


time, money, and labor. 


in actual spare-time or full-time earnings, 


Chas. 
Many 
motor-driven workshops all over 
furniture 


shows a portion of the com- 
Wheeler, 
thou- 


them without previous experi- 
have made everything from candlesticks to cabin cruisers 
“Delta” 
quickly pay for themselves, either in pleasure or relaxation, or 


gilts, 
woodworker 3. 


Tools 

















limit 
switch 


crank arm, 
control 


unit 
relay, 


Motor 
witch, 


with gearing, 
and fireman’s 





method of indicating the 
the thermostat 
the skill of the 


The 
ire setting of 
suit 


tempera- 
may be 


ried to builder. 


lhe long adjusting lever may be brought 
rough a slot in the bottom of the cover 
1 fitted with pointer to indicate the 


perature setting on a calibrated scale. 
he method used by the author was to 
unt a knurled knob on the top of the 
ver and arrange it to turn a small ra- 
Is arm fitted with a pin that moves in 


slot cut in the adjusting lever. This 
heme provides a relatively large circu- 
r motion of the knob for a small move- 
ent of the adjusting lever, which re- 
ults in greater accuracy in calibrating 
nd in making temperature settings. 

After the thermostat is completed, it 
ust be aged. (Continued on page 77) 
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A Full Li Line “a Modern 
Motor-Driven Tools 


} New improvements and new 
complete 1934 line of ‘Delta’? Motor-Driven Tools 
»f unusual interest to Woodworkers. The “Delta 

line includes: Jointers, Circular Saws, Band 
Saws, Scroll Saws, Drill Presses, Wood- 
turning Lathes, Boring, Routing, Sanding, 
and Mortising Attachments, and a com- 


features 





) plete line of accessories, at prices within the 
reach of all. “Delta” users say: Delta’ offers 
’ . "9 
’ the most machine value for the money! 
, 
ae 7 
Delta" Woodturn- 
f « 
ing Lathe 
Four-speed, substantially made 
? at surpris low price 
Has Timken s, Index 
{ Mechanism, Quick Acting Tail 
stock, Rigid Steel Bed, and 
many special features 
ae Lid 
Delta” Scroll Saw 
5 Revolutionizes Scroll Saw 
) work Runs at full motor 
, speed 1S00 strokes per mi 
ute vith n vi 
bra n Sm 
cutting. Has many 
novel feature 
ae 7 
Delta _ wrees 
, Ss im one Ca el f Shap 
le rtising, Lorin i Sanding, 
ind Carving Offered at a fraction f the 
{ price for which machine f comparable ~ 
) quality formerly sold. ‘ 
? 
( . . . 
Combination Unit 
i . 
: (Illustrated above with Mr. Wheeler) 
i Circular Saw and Jointer n convenlent 
) stand, with M rtisin Borin ind Rout 
( ing Attachment No’ interference Cou 





) 
) pact, portable 
) 





make the 
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the 


You, Too, Can Do Professional 
Quality Woodworking This 
NEW, EASY WAY 


$s surprising how quickly you can learn t 





> these compact motor-driven units, evel 

iny previous experience Full instru 

» available if needed. And you'll be a 

i how low in price these modern, etti 
cient, power-driven units are. For full details, 

without obligation, mail the coupon below. 

Easy Terms ecause {‘Delta’’ are 
efficient and practic or “under 

tual working conditions they are Ways avail 
able for 10-day trial without the slightest risk, 


Satisfaction is guaranteed. 


FREE 


CATALOG * 


very “i who w 


with wood—in factor ry 
or home workshop—will want to see this Free 
1934 “Delta’’ Catalog of Quality Woodworking 
Tools. It shows the full line of late Delta “ 
Tools It is packed with interesting illu t 
tions and descriptions. Be sure you get YOU iis 
free copy. Mail the coupon below- "TODAY | 


DELTA MFG. CO. 
3775 North Holton St. 
Milwaukee, Wisconsin 
SS SS SSSR SRE Se & 
DELTA MANUFACTURING COMPANY 4 
3775 North Holton Street 
Dept. B234, Milwaukee, Wisconsin 
Please place me, 


mailing list to 


Dept. B234 


without obligation 
ceive the FREE 
euelta’ Catal of Quality Woodworking 
Tools. Also sen d full details of your 10- 
Day Trial Offer and Easy Payment Plans. 


ong 
1934 






Nan Ane 


5 


—_ 
/. 








































































CAN YOU CUT A 
DOVETAIL JOINT 
LIKE THIS 


in 30 seconds? 


You can with the new Stanley Elec- 
tric Router-Shaper. You can also 
do beautiful inlay work as well as 
corner beads, fluting, dado, rabbet- 
ting, Carving, veining, panel work 
and hundreds of other operations. 


For a long time amateur woodwork- 
ers have asked us for an inexpensive 
machine which would permit them 
to give a true professional finish to 
their work. Itis now available—the 
new Stanley Electric Router-Shaper 
for home workshops. It is a real 
high quality machine at reasonable 
cost. With it you can turn out as 
beautiful work as the finest furni- 
ture factory. 

Send for full description and prices. 
THE STANLEY ELECTRIC TOOL 

COMPANY 


103 Elm Street + New Britain, Conn. 


© 


A complete catalog 
describing the 
Stanley Router-Shaper 
is yours for the asking 


new 





Made by the Makers of the 
World Famous STANLEY TOOLS 









The JIM DANDY 
CABIN TRAILER 


A classy looking coach 


liagrams, sketches, 
tructions and 


*. Detailed ir 


Mail Dollar BilltoJIM DANDY, Box 125-B, Wausau. Wis. 


NEW TOOL FOR 
AUTO MECHANICS : 








$ 1 5 money back 


if not satisfied 


Charles E Wood — Coes 
Dept. D ‘Hightana. Ulster Co., 








O ASSIST you in your home workshop, 

PopULAR SCIENCE MonrtTHLY offers large 
blueprints containing working drawings of a 
number of well-tested projects. The blue- 
prints are 15 by 22 in. and are sold for 25 cents 
a single sheet (except in a few special cases). 
Order by number. The numbers are given in 
italic type and follow the titles. When two or 
more numbers follow one title, it means that 





Flying Airpiane Models 
Bremen (Junkers, 3-ft.), 89-90.........scssccssseeees .50 





Lindbergh’s Monoplane, 3-ft., 25 
Nieuport XVII, 29-in., 180-181 -50 
Rise-off-Ground Tractor, 3-ft., 50 25 


MOOUEOG, “TERCOREs BOtiig Gi apaccccsccsccorccceccssscess as 
Seaplane, Morris (Record 12% min.), 102.... 25 
S. E. 5a World War Plane, 30-in., 168-169... .50 
Single Stick, Tractor, 30-in., 82.........:.-cssesees 25 














Tractor (Record Flight 6,024 ft.), 104.. 25 

Twin Pusher, Racing, 35-in., 86.............. ——— 

Winnie Mae, 4-ft., 141-142-143 cccrrccrseeesseee 75 

Boats 

Canoe, Sailing Outfit, 25...........c.cccccccoscscsecsceee 25 
Canoe, 16-ft. Canvas Covered Kayak, with 

Sail, etc., 192-193-194-R.....cssseeeseeeeesaee 1.00 

With full size patterns..... me 5 

Duck Boat, Folding, 170-R............0+ .50 

With full size patterns.......... 2.00 

Outboard Racer, 11%4-ft., 156 lb., Rael 129- R of 

With full size patterns.................. 2.25 

Outboard Racer, 10 ft. 4 in., 114 ib. 211-212 .50 

With full size patterns scaniceaasliaias 2.00 


Sailboat-Motorboat, Combination (15 ft., cat 

rig), 131-132-133-R 

With full size patterns............ 

Marconi Rig with Jib for Above, 133A........ 
13-ft. Rowboat-Motorboat, 147-R.......ccssse0 ‘ 

With full size patterns.................. 2.00 

















414-ft. Rowboat-Motorboat, 148-R... -50 
With full size patterns.. 2.00 
16-ft. Rowboat-Motorboat,149-R.... .50 
With full size patterns.................. 2.00 

Stern Drive Installation (When used with 
Rowboat-Motorboat),  150..........ccceesee 25 

5%-ft. Runabout or “Sportboat” (outboard 
or inboard motor), 175-176-177-R........ 1,00 
With full size patterns... rccceseeee 2.50 

Furniture 

Se 25 
Bookshelf and Book Ends, Modernistic, 100 .25 
Bookshelves, Hanging, 25 
Bookstand, Modernistic, 25 
PI, cca tettscensntaicinsnninissnnisensanenetnteusatien 25 
Cedar Chest, Mahogany Trimmed, /7.......... 25 
Chair, Rush-Bottom, 36 25 
Chests, Treasure, 78....... 25 
Child’s Costumer, 179A.... 25 
Clock, Grandfather, 19... 25 
BN Tn causa lasnanenlinnsaioninden 25 
ae “Te, TPs, Ci iii cnccscevinscticccersetcceres By’ 
Fireside Bench, Colonial, 187A, 188A............ 50 
ee  ___,  : Sa Ce 25 
Lamps, Modernistic, 92.......cc...ccccccocccsccccssoossee 25 
BEserer, BeCGEE PUOCRR, WB rececesccccccececccssssscssece a5 
Muffin Stand, Folding, 173A-174A..........c0000 75 
Pier Cabinet and Corner Shelves, 77............ 25 
Radio Cabinet, Console, 70-71..........s00eess00 .50 
Screens, Modernistic Folding, 91...............0 25 
Sewing Cabinets, TW, Bk ..ccccrccscccccesccccsscsesscecs 25 
Shelves and Lamp, Modernistic, 93...........:0+ 25 


Smoking Cabinet, 2...........ccc0+ssss000 —— 


Spanish Mission Armchair, 195A. 25 
Stand, Low Modernistic, 100..........cccccsssseeeeeees a 
es, I, Bo iicicicicniatettsnscerisinsaszsaintacesanien .25 
co he eee ae 
Table, Tilt-Top, Oak (Top 20 by 24 in.) 140 .25 
Ee NS, “iintuaiieasaitcdsiiinasiseettaniinianieninaiians 25 


Radio Sets 


Amplifier, Three-Stage, Audio-Frequency, 42 .25 
Full Electric Headphone Set, ‘ 
One Tube (Battery Operated), 103................ ae 
Screen-Grid Set, 
Short-Wave Converter Unit, 
Amateur Short Wave Receiver, 
Amateur Radio Transmitter, 183-184........ . ae 
All-Wave Portable Receiver, Battery, 217-R_ .50 


BLUEPRINTS 


to aid you in your Home Workshop 


there are two or more blueprints in the com- 
plete set. If the letter “R” follows a numbe: 
it indicates that the blueprint or set of blue- 
prints is accompanied by photographically 
lustrated instructions which supplement t! 
drawings. If you do not wish this supp! 
ment, omit the letter “R” from your ord 


and deduct 25 cents from the price given. The 
instructions alone are sold for 25 cents each, 


Ship and Coach Models 


{Construction kits are 
(some of these models. 


Bark, Scenic Half-Model (1314-in.), 108... .25 

Battleship—U. S. S. Texas (3 ft. Hull), 
a eee 1.00 

Bottle, Clipper Ship in, 121-122... 


for) 
84) 


available 
See page 








Clipper, Baltimore (8-in.), 92.c.cccccccccccsesesseeeees 25 | 


Clipper Ship (20%-in. Hull), 51-52-53-R.... 1.00 
Clipper, Simplified (9%4-in. Hull), 219.......... 25 
Constitution (2l-in. Hull), 57-58-59-R 
Covered Wagon (23%%-in.), 118-119-120-R.... 1.00 
Cruiser Indianapolis (12 in. long), 
Destroyer—U. Preston (31'4-in. Hull), 

125-126- 127- — ELLIE A ee 1.00 
Galleon Revenge (25-in.), 206-207-208-209.... 1.00 
Galleon, Spanish Treasure (24-in.), 46-47 .50 
Hartford, Farragut’s Flagship (33%-in. 

Hull), special 2 Dw ) «+ ree 1.25 
Mayflower (17%-in. 
Miniature Coach and Covered Wagon for 


Decorating Boxes, etc., 202-R............ 50 
Motorboat. 29-in. Cruiser, 63-64-R........c000 ne 
Motorboat, Working Model (20-in.), 196...... 25 
Liner—Bremen (20 in. long), | 50 
Liner—Manhattan (12 in. long), 204........... 25 
Pirate Galley or Felucca (20-in.), 44-45-R.... .75 
Roman Galley (19-in.), 138-139-R....ccccccoccseeoee 75 
Sails—Square and Fore-and-Aft for Whaler 

Wanderer or any Model, 185-186........ .50 
Santa Maria (18-in. Hull), 74-75-76-R............ 1,00 
Schooner — Bluenose (17'%-in.), 110-111- 

MPN sscpcccesieacci caterer aasocianiah eat Se cas teats 1,00 
Sedan Chair, Queen’s (12-in.), 123-124........  .50 
Stagecoach (20%%-in.), 115-116-117-R............ 1.00 
Stagecoach (Cody), with Horses (Coach 


Body 13 in. Long), 
Steamboat, Mississippi (19 
Viking Ship (20'4-in.), 61-62-Roo...cccccccccccceeee By 
Weather Vane, Ship Model (30-in.), 66........ 5 
Whaler—Wanderer (20%4-in.), 151 to 154.... 1.00 
Yacht, Sea Scout, 42-in. Racing, 106-107-R_ .75 


144-145-146-R....... 1,00 


WOCRe, DOsdee. Tcleng, GO Roccccccccsccccvscsescrssicinesse 50 
Toys 
Airplane Cockpit with Controls, 114........... 25 





Birds and Animals, Jig-sawed, 56...... wie Oe 


Doll’s House, Colonial, 72........cccce0 a we 
Drill Press, Lathe, Saw, etc., 113.......0000 a 
Dump Truck, Fire Engine, etc., 101..... an oe 
Miscellaneous 

Bird-House Patterns (Full Size), P-1-2-?...... 25 
Log Cabin (Three Rooms), 134-R........0c00.. 50 
Microscope Kit, Portable, for Holding 

1 Equipment, Se icsidis Cantiinitiindiatasbipinees 25 
Perpetual Star Chart, 224.............ccsccccsssees 25 
Tool Cabinet, Bench Hook, etc., 30.... 25 
TING. IP kccnccsbsanisansnatssicetectaiinbesmcnsonsseeiotice 25 








Popular Science Monthly 
381 Fourth Avenue, New York 


Send me the blueprint, or blueprints, 


numbered as follows: 

a NOs cscs Le PeOissc oan 
es ING. cosca je eee 
DINE ince dence enaledionmamnekied 
Reprints alone for ............0.eee00e: 
I am inclosing....... GOHOlS «0060 cents. 
BONNY: cirvscisconscuidiasccssasaanaynspdiesgiitcighiiastap teats aaa lalane 
Street 


fe Te eee ere Ts 
Note Please print your name and address very 
cleariy. If you do not wish to cut this page, 
order on a separate sheet. 
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Hull), 83-84-85-R........ 1.00 


14-in.), 94-95-96-R 1.00 | 




















HEAT-CONTROL SYSTEM 


(Continued from page 75) 


I ; accomplished by putting it in an 
t a temperature of approximately 250 

F, for a period of four hours, and then 
efrigerator for the same period. This 
process removes all stresses from the 
| strip caused by shaping it to the 
form. 


“HE calibration is to determine the posi- 
‘| n of the adjusting lever for every de- 
room temperature. Measure the room 
rature carefully. Move the adjusting 

so that the bimetal strip contact is 
between the two fixed contacts. Ar- 

1 simple electrical circuit employing 

or buzzers to enable you to determine 

the bimetal strip moves and makes 


contact with either of the stationary con- 
tact Raise the room temperature about 
! ¢. This may be done by bringing a 


rce of heat in the vicinity of the thermo- 
The strip will move over and touch 

( of the stationary contacts. Now, lower 
room temperature slightly. The bimetal 
will touch the other contact on a 

ve of 1 deg. from the normal room tem- 
perature. Repeat this test for temperatures 
ranging from 60 to 80 deg. F., which is the 
rage temperature range used in the ma- 
of houses. Carefully note the adjust- 


lever position for each temperature 
taken, and calibrate a scale of these posi- 
It is suggested that the scale be 


rked 60, 70, and 80 deg., with 5 deg. grad- 
ns. The operating differential, or change 
mperature to which the thermostat will 
respond, may be varied by changing the 
tact gap between the fixed and movable 
contacts. 
It is desirable, however, to have this gap as 
ll as possible. A carefully constructed 
mostat will operate on a plus or minus 
change of one degree. In other words, if the 
m temperature increases 1 deg. from the 
red temperature, the thermostat will act in 
a way as to cause the heating system to 
k itself; conversely, if the temperature 
s 1 deg., it will cause the furnace draft to 
ene d 
rhe motor unit can take a variety of 
, although it is essentially a small frac- 
| horsepower (ordinarily 1/50 H. P.) 
driving through a high-ratio gear 
n to an output shaft which makes but 
-half revolution per movement. This 
i-revolution movement is accomplished by 
mple limit switch. 


} 


MOTOR-SPEED gear reduction assem- 
4 bly should be constructed of spur gears 
vorms and worm gears, so that the output 
t moves at a rate not exceeding 5 R. P. M. 
he builder has available a motor with a 
contained speed reducer unit, he can 
himself half the job of building this 
of the equipment. 
he motor and speed reduction gear train 
ld be mounted on a suitable base. The 
speed output shaft should be at least 
above the base. To this fasten a small 
arm with a radius of approximately 
This crank arm is connected to a 
n which operates the draft and check 
pers 
e limit switch is a standard three-way 
switch geared to the output shaft in 
ratio of 1 to 2. This gearing allows the 
ut shaft to make one-half revolution 
‘ the snap-switch shaft rotates one-quar- 
revolution, which is sufficient to snap it. 
he details of constructing the motor unit 
its speed reduction gearing will be left 
he builder’s ingenuity, since its form de- 
ls entirely on the parts available. The 
tographs show a motor unit built by the 
r and may be (Continued on page 79) 














formers are able to leap, 


oilstone. 
A famous mechanical 


sive metal cutting tools 


On Expert 


during the last few months. 


NORTON 








what Experts 
use <> 





Ozlstones ' 
win skating races 


HAMPION speed skaters use India o#/stones for taking 
the burr off newly ground skates. Exhibition rink per- 


dance and gyrate because they, too, 


keep their fine steel blades very sharp and true with an 


engineer once said: “Reputations 


for skill in shops and factories are made only by workmen 
who know the fine points about sharpening the tools they 
use.” All fine craftsmen take special pride in fast, easy-cut- 
ting hand tools—kept keen with their f 

mechanics know that drills, reamers and most other expen- 


ench oélstones. Expert 


last much longer when oélstoned. 


It saves time out for regrinding. 


A FREE BOOK 


Sharpening Methods 


“How to Sharpen” is a booklet packed with practical facts, showing 
all the special shapes and kinds of sharpening stones. It tells why 
the “India” (electric furnace abrasive), why the rare Arkansas quar- 
ried oilstones are used—and how to care for them, too. 


Thousands of readers of POPULAR SCIENCE sent for this book 


Write your name in the coupon today. 


Established 1823 


PIKE “Products 
Hb 





BEHR-MANNING CORP. Troy, N.Y.—U.S. Sales Representatives 


Dept.G— 


Please send me free the Norton Pike Book “How to Sharpen.” 


Name 
Address 


My dealer is 
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LOOSE HANDLES 


QUICKLY MADE TIGHT 


IX a little Smooth-On No. 1 into a 

putty, put this into the opening, 

force the parts together, and in a 

few minutes the metallizing of the Smooth-On 

roduces lasting tightness. Such repairs cost 

veral cents each and save the many 

otherwise spent for renewals that ar 
no better. 





only 
ro 
aowvuars 





In additon to quick effective replacement 
of loose handles and knobs as suggested in 
he sketches, Smooth-On No. 1 enables you to 

» leaks at cracks and joints in steam pipes, 
idiators and boilers, in water pipes and tanks 
in gas pipes, in automobile radiators, engine 

jackets, hose connections and in gaso- 
ine and oil lines, to make loose bolts, nuts, 
\ el , permanently tight. 
‘ th-On No. 1] 
| Smootn-On “/ 





d holds in ma , tiled 
ite WOE et Smoorm oS 
By don vO Oo 
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iS 
id tomobile 1 3 
wit y () Smootr ON } 
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| Smootn- On 
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) bl ( 1 ie 
one ott } ae 
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t { + 
()n ] tool | 
SmoorTH- On 
ré 
1) ‘ r 
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t 
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Get Smooth-On No. 1 
in 7 oz., 1-lb. or 5-lb. tins 
at nearest hardware store 
or if mecessary' direct 


from us. 
= il 

















Home .~ Auto 
REPAIRS 


Sr | 

a ¢ leaks from the tank 
SMOOTH-ON |) te 
Write for h pote It 
FREE BOOK to make head 
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SMOOTH-ON MEG. CO., Dept. 58, 


Ave., Jersey City, N. J. 
( k | 
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Grlaid ‘Paper 


FROM 


MADE 





By 


NLAY turning and the unfortunate re 
sults that arise from its indiscriminate 
application are reasonably familiar to most 


home shop workers, but here is another and 
more artistic form of inlay. It is a type es 
pecially adapted to perpendicular objects 
like billiard cues, walking sticks, pedestals 
for smoking stands, and, as the illustrations 
show, paper cutters 

The start is made as at A—simply a T- 
shaped piece of wood to which two pieces ot 
darker wood are glued. The added pieces are 
of a thickness to bring the sides flush. A slice 
is sawn from this piece as shown at B. C is 
the same piece turned in an edgewise posi- 
tion with two other blocks glued to oppo- 
site sides for giving substance to the handle. 

Diagonal cuts are made on opposite sides 
of the handle as shown at D, blocks are 
slued in these cuts as at /£, and the waste 
represented by the pencil lines on the handk 





Urlers 
BUILT-UP STOCK 
L. B. HALAND 


which shows two sides planed flus} 


ind 

smooth and the other two inserts in place 

When the last two inserts have been 
planed off parallel to the sides of thi 

dle, the nib, which is about in. long, is 


sawed off square, and the knife has the ap 
pearance shown at G. In this illustration 
there appears for the first time the built-y 
end which. in this case consists of a 
piece plywood glued to another 
block. The plywood: accounts for the 
bands of color. The built-up block is now 
glued to the end the handle, and_ the 
blade is roughly cut to shape as at H. Th 


block, 
of 


of 


handle and blade are given their final 
form with sandpaper, and the guard 

attached as at J. The guard is made 
from a small block of wood that is 


the 


reasonabk 


split, not sawed, and fitted around 
handle. If this is done with 
accuracy, it will be next to impossible to 
detect the glue joint. The guard may bh 
worked up into various forms, but the on 
shown at A and JL is perhaps the simplest 

The knife is now ready for finishing by 
any of the familiar methods, the best being 
a clear polished finish. 

If this method is to be applied to billiard 
cues, canes, and similar work, the process is 
identical except that, as the stock is to be 
turned, it will be square, so steps A, B, 
C can be ignored. Simply follow the steps 
indicated at D, E, F, G, and H. Then plac 
the work in the lathe and proceed with the 
turning in the usual way. In turning sucl 
long, thin work, particular care will be-needed 


to avoid the chattering that results from 
pressure of the tool against the stock. A 
steady rest of some kind will be found al 


most indispensable, and also it may be found 
a help if a small block plane is used as a 





























planed off flush. Exactly the same thing turning tool by supporting it against the tool 
lone on the opposite two sides as at F, rest so the plane bit will be at an angle. 
=f 4 
i ee | ‘d ; 
ea | 8 
ry 4 2 
{ § oe } 
| . 
ete | j ‘ 
_= 
Jus yy 
Steps in making an inlaid paper knife by building up the stock. Billiard cues, canes, 


smoking stand pedestals, and various turned articles can 


be made in the same general way 


HOLLOW PARTS FOR MODELS CUT FROM SHADE ROLLERS 


BuckKETs for an old 


or ship models, or any 
in. in diameter can be 
an old window. shade 


ng, which leaves a 


well model, funnels 
similar parts about 
made quickly from 
roller. Remove the 
long wooden tube, 





height of the part 
the sides as neces 


and cut off a piece the 
to made. Then carve 
sary and glue in a small round piece of w' 
at the bottom. If desired, the wood can be 
covered with metal foil—Harry ScHM! 


be 
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[ HEAT-CONTROL SYSTEM 


| 





(Continued from page 77) 


s a general guide as to the form this 
ratus should take. The motor may have 
r a 110-volt winding or a low-voltage 
ng. If a low-voltage motor is used, 

wer must be supplied from a trans- 

r or dry cells. 
is recommended that the thermostat 
| circuit for this system be low volt- 
This will enable the builder to run bell 
to the thermostat and not violate the 

wiring code. A motor control relay 
erefore be required if the motor used is 
| for 110 volts. The wiring diagram at 
ttom of page 74 makes provision for 

in the circuit. 


‘HIS control relay may be easily construct- 


from an old telegraph relay, sounder, 
ll-magnet coils. Simply mount a con- 
n the moving armature and another on 
sulated support, so that the two meet 
the magnet coils are energized. The 
| relay should be mounted on the motor 
nbly. 
equipment is now ready for wiring and 
lation. The thermostat should be located 
living room or hall about 5 ft. from the 
Avoid placing it near radiators, chim- 
or pipes (exposed or concealed), on out- 
walls, near windows, behind doors, or 
it will be exposed to cold drafts or heat 
kitchen stoves. 


Run the three bell wires down to the base- 


t where the motor unit is mounted. Carry 
hain from the arm of the heat-control 
r unit over pulleys to the dampers. Ad- 
it so that it lifts the draft and check 

per the exact distance found necessary. 


t the counterweight of the ordinary furnace 


ilator so that the draft damper opens and 
check closes by gravity when no steam 
ure exits. On rising pressure, the bel- 
s will automatically decrease the draft. 
eriment with the draft slides in the fur- 


e doors to obtain best combustion. 
n order to have electrical control of the 


and check while tending the heater or 
, it is well to include in the control circuit 
e basement a three-point switch, as shown 
wiring diagram. This enables the fire- 
to operate his heater controls without 
rbing the chain connections on the ther- 
tat setting. 
ynnect the thermostat so that when the 


m temperature rises, the thermostat con- 
t established will cause the motor to turn 
: direction which will close the draft damper 


open the check damper. 


[r. Bird has also devised a simple clock con- 


cause the furnace draft to be opened at 
predetermined time in the morning so that 
the home owner arises he will have a 
m house. This will be described in a future 


é 


COPPER SULPHATE ADDS 


STRENGTH TO HEMP 


HAS been discovered that the strength 
ndurance of threads, strings, ropes, and 
woven materials made of hemp, linen, 
ther vegetable fibers may be greatly in- 
ed by treating them with a solution of 
er sulphate, also known as blue vitriol, in 
The materials are soaked for from 
twenty-four hours in a solution contain- 
trom two to four percent of the copper 
nd are then dried. If the stronger solu- 
is used, the dried material should be 
red again to remove an excess of the 
er salt or traces of sulphuric acid that may 
formed. Having become dry, the treated 
rial shows a slightly greenish color and a 
derable increase in its strength and re- 
ice to climatic conditions —E. WELLECK. 





Poor Tubes Ruin Radio Reception 









RW 


si a 


*“*BULLEEVE ME!?’’ New 
tubes do make adifference when 


you listen to Fanny Brice. 





Don't buy any tubes today with- 
out knowing that you are getting 
these 5 remarkable improve- 
ments that will really put new 
life in your set! These great ad- 
vances have come out of the RCA 
Radiotron Company’s laborato- 
ries, developed by world-famous 
engineers for you. You get them 
in RCA Radiotrons and Cunning- 
ham Radio Tubes ... and these 
two tubes are the only ones ac- 
| tually made and guaranteed by 
RCA Radiotron Company, Inc., 
to give you these 5 great 
improvements. 





Have your dealer test your 
tubes. Replace the worn-out ones 
with these new tubes. You will 
get a new thrill out of radio. 
RCA Radiotron Company, Inc., 
| Camden, N. J. A Radio Corpo- 
| ration of America subsidiary. 








New RCA Tubes Improve Radio Reception 


TUBE IMPROVEMENTS 
that put new life in your Radio 


HERE ARE THE 5 POINTS 


1 
2 


Cunningha 
Radiotron 
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Precision Construction... makes 
every tube a “matched” tube. 

More Efficient Cathodes... assure 
uniform performance throughout life. 


Improved Heater Design . . . re- 
duces hum, eliminates noise from 


heater- cathode 














circuit and gives 
quick action. 

HigherVacuum 
...results in quiet- 


er operation. 


Cooler Grids... 
prevent fluctua- 
tion in volume 
due to erratic 
tube per- 
formance. 


M /Ravdio 
TUBES 
~~ 
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WOOD IN CANS 

PUTS WOOD BACK 
AGAIN 
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New, Quick Way to Make 
Home and Workshop Repairs 


Repair damaged wood Replace rotted wood 


Holes in wood, plaster Gaps along baseboard 
Broken furniture Reset loose casters 
Even up chair legs Reset loose drawer pulls 


1001 Other Valuable Uses 


(his marvelous new  discovery—Plastic 
Wood—can be shaped, molded and applied 
s easily as putty. When it dries it becomes 
hard, permanent WOOD that holds nails 


or screws Ww can be 


.can be painted 


ithout splitting 
sanded, planed or carved... 


or lacquered ... in fact it can be treated 
just like re gul ir. wood. It’s so easy to use 
that anyone can _ be- 
come an expert handy 
man.... it’s ideal for 
covering up workshop 
ccidents to wood. 
Now... get this amaz- 


ing Plastic Wood, with 


full directions, at any 

| irdw ire, paint, de- 
irtment store, in 25c 

tubes or 35c can 











PLASTIC WOOD 


BUILD YOUR OWN CABIN TRAILER 











PRACTICAL DESIGN 
STURDY CONSTRUCTION 
LUXURIOUS COMFORTS 


and pleasing lines are easily recognized in the 


MICHIGAN CABIN TRAILER 





v t I 
t iY Ateria 
D> FERBRUAI bx LV ‘ Send | 
pla 
10¢| 
7 | 
HCsrcu | 


Michigan Cabin Trailer Company 
Saginaw, W. S. Michigan 


500 S Niagara 





Send 3c stamp for folder de 
; scribing $2 Wood Lathe, $1.50 
H Jig Saw, $1! Dise Sander, et< 


RE tela aad ae 490 ALS iT aes 












A MODERN-LOOKING 


coop-ayeat ero! 


For 








this easily 


The design for made little stool 


suggested by an expensive handmade modern piece 


SCOOP-SEAT convenient 

piece of furniture because it takes up 

so little room and can so easily be 
pushed out of the way when not in use. A 
stool of this kind is useful in the dinette, in 
the bedroom betore the dressing table, in the 
boyv’s room, as a desk chair, or even as a 
piano stool. Moreover it is very easy to 
make, requires but few tools and little experi- 
ence, and can be constructed almost en- 


stool is a 





Beginners in Woodwork 


By H C7THAH 


\utl 


H jorth 


{f Basic V lworkine Processe 


1 Principle Ai kin 


both faces with plane and sandpaper. 
Test for flatness with a steel square 
while planing. 

The frames and legs are now joined 


with 1'4-in. No. 9 round-headed 
screws. Bore 3/16-in. holes through 
the frame for these screws. If the 


wood is soft, as for example white- 
wood or Philippine mahogany, no 
holes need to be bored in the legs. If 
the wood is hard, small holes may be 
made in the legs with a bradawl. Use 
soap on the threads of the 
this acts as a lubricant and 
them easier to drive. 

The two ends of the stool are joined 
with two rails, doweled between the 


j | 
legs, 


screws; 


makes 


and one stretcher that is screwed 
to the lower horizontal pieces of the 


frame. A center line is gaged on the 

ends of the rails and on the upper 

a part of the edge of the legs. Gage 
from the outside faces only. The 
marking gage is then set to 1% in. 

and a second series of lines is gaged across 
the center lines Kore holes where thes 
lines intersect and cut the dowels '% in. 


] 


less in length than the combined depth of 
the holes. 

The stretcher is laid out according to the 
detail drawing. Its lower part is a_ half 
ellipse. Before cutting the stretcher to shape, 
bore two holes as indicated and glue dowels 




































































tirely from a 7¢-in. board ij 
The four legs should first be made Oe <3 
It is easier to rip and plane two 32-in ' > 
strips to dimensions and then saw them HALF RAIL 
to length than it is to plane four 16-in HORIZONTAL 
strips all alike. The first method should ] — HALF PLAN 
therefore be used if possible. The eight 4 OF SEAT 
Meroe *mins he fr s should be ' DETAIL OF 
prec lorming the trame LOULC 1 FRAME } END ASSEMBLY 
planed to width and cut to length in a <q —$————tys | | : ° 
similar way. The faces of these pieces, * 16" net | [LE LEG REMOVED TO SHOW 
however, should not be planed until %2 PLYWOOD. PADDING? YI DOWELING OF FRAME 
ifter the frames have been doweled ‘ore = wc: ROIS 
together TTI dk 
The doweling is unusually easy to do < } 
. iy out for the dowels ats shown, clamp peat ref 
the four pieces together in the position at 
the are to occupy when finished, and } es | T 
bore the holes through the vertical pieces —_—~ hf 
le NOK 1 e vi ca prec ~ | 
ind 1 in. into the horizontal pieces. Use L a_t “~] 4 
et - aS, S | | 
i gage on the bit to get all the holes rion / | \ 7? ot, | 
} na | ~~? 
uniform in depth. Fe, HIE on 
ae ¥" DO ~ = 14 | 
Cut the dowels '¢ in. shorter than jie? ear! wh apt 13 ae: 
the depth of the holes, put glue into the . i,t’. . 4 
holes and on the ends of the horizontal nae Co, 
pieces, dip the dowels in glue, and drive ~ TPL j 
1 


them in place. Clamp the frame as b 

fore and pull all the joints tight. This 

can be done now even if the clamps ar 

placed right over the ends of the dow 

els, because the dowels are % _ in. 

shorter than the depth of the holes. Test 

for flatness by placing a steel square 

icross the vertical pieces 
When the glue is dry, 

removed and the frames 


the clamps art 
smoothed on 





As 


are 





~ 
DETAIL OF FRONT AND REAR SEAT|FRAME PIECES | -/27 





| DETAIL OF, 
STRETCHER 


' 









wo 


sembly drawings, sketch showing how frames 


assembled, and details of the shaped pieces 
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CABINET 
WORK 


© Make Beautiful 
STORE 


° 1 
Furniture at ‘/10 cost 
. 

Big New 72-Page 
Catalog F—full of bargains 
Home woodworking book—color illustra- 
tions—inlay bandings—scroll patte -- 
blue prints—various wood grains, crotch 
butt, quartered, burl, fiddleback, plain 
sawn, etc.—tells how to finish woods natu- 
ral— foreign woods— jig saw puzzles. Ar- 
ticles you can make—desks, tables, book 
shelves, picture frames, etc. Send for it 
today—only 10c, or FREE with $1.00 or 
more order. 


SOLID MAHOGANY 


oeaas _ 
Turned—Fluted } m5 5¢ 
and SANDED Each 


Craftsman Wood Service ro 
We Ship All Over The World 
ij 2729 Mary Street Chicago, M. 


; 112 


L-106 
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SHIP 
MODELS 


Admiral Farragut’s 


HARTFORD 





Tr e quick and easy road to oll modeling 1 is to get one al our 
accurate scale construction sets. you can concen- 
trate on the interesting part of the model. Similar sets for models 

Flying Cloud, Destroyer Preston, Constitution, U.S.S. Texas, 
Whaler ing Cloud, D and many others. Also semi-finished hulls 

sorts of materials and fittings such as blocks, dead- 

es, anchors, steering wheels, guns, lifeboats, note. Large 64- 
page phe »tographically illustrate: booklet, desc ribing the above 
ent postpaid upon receipt of 15c (coin) Many persons on receiv- 

« this booklet, have discovered how ‘simple and enjoyable is 

p model making. Be sure to get your booklet before starting 





r mode! 
Model Ship Supply Co., Dept. W, Mineola, N. Y. 











Profit x 


1 wish to turn your workshop into a real profit 
re you will be interested in this, the original 


association. Send stamp for full particulars. 


American Crafts Association 
Box 405 (Dept.C) Portland; Maine 





Amazing uses now 
possible in the new 
fieldof photo-electric 
control. Make your 


ASSEMBLE YOUROWN 
Photo-Electric Servant own experiments 


elar and fire alarms, etc. Over 200 known present applications. 
Assemble it yourself this easy way. We supply the relay, cell and 
ring circuit, and instructions. Only a few extra, cheap parts are 
sary. Cell and relay, both guaranteed, list at $12.00. Special 
ample price, only $7.50. SentC.O.D. plus a few cents postage, if 
1 prefer, 


KURMAN ELECTRIC CO., 241 Lafayette St., N.Y.C. 








This Book Has Helped 
Thousands to Success 
The Real Estate Educator 


The New Revised Edition, 
contains Questions and An- 
swers; Brokers’ License Law; 
Dictionary of Words and Phrases in 
Real Estate and Construction; How 
to Appraise Property; Law of Real 
Estate; How to Advertise Real Es- 
tate; Legal Forms; Commissions to 
Agents; ‘“Don’ts’” in Contracts, etc. 
288 pages. Cloth. Postpaid $2.00. 





“The Popular Science Monthly 
381 - 4th Ave. New York 

















FC RMS TO CAST LEAD SOLDIERS, INDIANS, TRAPPERS, 
ers, wild and Farm Animals. 222 Wonderful “‘True to Life’’ 

e Easy and inexpensive to make. I furnish all necessary 

rial. Send 5c Stamp for Illustrated Catalogue. 


Henry C. Schiercke, Ghent, New York 


AA wh 









The ESFEL-GEARED PPERENCH KIT 


NEW 7” and 8+,” 
1933 Super-Models 
@ Mail this Ad 
Today with Your 


j address-—Get 
; FREE — Angle Screwdriver, 101 -Pic- 

\ ture Manual of Mechanics . . . with 
‘ 


‘3 By For Economy BUY—For Income SELL 





it 
User Offer, or () Distributor Terri- 
tory and FREE Kit Offer. 


AmeRiCAn PuErencn CORPW chaSc8 4008 8. Ashland Ave... 


SRUARY, 1934 
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into them. This is so that the screws, which 
hold badly in end wood, will get a better 
grip by going through the dowels. The stool 
is now glued and screwed together. When 
dry, any unevenness between rails and legs 
is smoothed off with a plane and sandpaper. 

The seat frame consists of four pieces 114 
by 2 in. They may be made from 7%-in. 
pieces glued together. The front and rear 
pieces are shaped as shown, after which the 
pieces are mitered, glued, and nailed. The 
end pieces are then planed to conform to the 
shape of the front and rear pieces. A piece 

of % or 3/16-in. plywood, such as can be 
obtained from a packing box, is glued and 
nailed to the seat frame. 

It is best to stain and finish the stool be- 
fore tacking the upholstery in place. The 
simplest way to finish it is by brushing on 
three or four coats of very thin shellac. Al- 
low each coat to dry at least four hours and 
rub it down with No. 2/0 or 3/0 steel wool. 
Buy what is called a “5-lb. cut” of prepared 
shellac and thin it with denatured alcohol 





List of Materials 
No. of Description <> W. L. 
Pieces 
4 Legs 34 1% 15% 
4 For frame M4 l 1334 
2 ” ” 3 4 1 y A 1 1 I A 
2 ” ” YA 2 11 y, 
2. Rails A 1% 13 
1 Stretcher 4 5 14% 
2 Seat frame 1% 1% 16 
2 “ = 1Y 1% 15 
1 Plywood top 3/16 15 16 
26 Dowels 5/16 round yf 
12 Round-headed screws 
1'%-in. No. 9 
4 ” i screws 
2-in. No. 9 
Nore: All dimensions are given in inches 
and are finished sizes. 











until it is as thin as water. The last coat 
may be a little thicker and may be rubbed 
down with waterproof sandpaper No. 7/0 
and crude oil. 

The upholstering may be done by stretch- 
ing piece of an old quilt or a double layer 
of so-called “silence” cloth (the material 
used under tablecloths) over it and tacking 
it to the sides. The covering, which may be 
imitation leather, is stretched and tacked 
flush with the lower edge of the seat frame. 
A narrow strip of the same material, called 
“gimp,” is nailed along the edge with fancy 
upholstering nails. 


CHEMICAL SOLUTIONS 
SEALED WITH WAX 


SEALING chemical solutions in 
tles with paraffin wax, the kind used for 
preserving jelly, will result in their keeping 
for a much longer time than could ordinarily 
be expected. This applies to any solution 
that loses strength on oxidation, and espe- 
cially to photographic chemicals. It is neces- 
sary to use some care in pouring the wax on 
top of the liquid, so that it will cement itself 
to the sides of the container, and not merely 
float. Developer has been kept almost crys- 
tal clear for months this way, while bottles 
of the same solution which were merely 
corked became dark brown.—Jack FEELEy. 


their bot- 


HOW TO PREVENT SQUARE-KNOT 
WORK FROM RAVELING 


THOSE readers who are doing square-knot 
work like that described in many articles in 
PopuLaR SCIENCE MOonTHLy, will find it a 
good idea to soak the end of a completed proj- 
ect in water and allow it to dry before cut- 
ting the cords off short. This causes the knots 
to shrink tightly and prevents raveling —K. M. 


















@ To fix furniture 
and household ar- 
ticles heretofore 
unfixable ? 


@ To glue perma- 
nently... models, 
boats, and all 
woodcraft? 


@To make and 

repair sports 

equipment (skis, 

fishing rods, to- 

boggans, gliders, 
etc.) ? 


@To make your 
own waterproof 
crack-filler? 


TELLS 
HOW 

















Send for YOURS..today 


Every handyman, home-craftsman and 
manual-training student should have 
this interesting and helpful Gluing 
Guide. It contains dozens of money- 
making and money-saving ideas on 
building, repairing and mending 
things easily and permanently. It 
tells how you can glue everything to 
stay glued...in spite of moisture, heat, 
rough usage or plain neglect. 


YOU WILL ALSO RECEIVE 


at no cost, a generous trial package of 
CASCO Waterproof GLUE... the same 
super-strength, wonder-working adhe- 
sive used in big woodworking and 
furniture factories. You will be amazed 
and intrigued to find that CASCO—a 
clean, non-odorous powder—mixes 
so quickly in cold water, formin 
creamy, easy-spreading glue that aakes 
all jobs permanent, beat-proof and 
moisture-proof. 


The Big Secret of 


CASCO’S Great Strength 


Unlike ordinary glues and pastes, 
which harden merely by evaporation, 
CASCO sets chemically like concrete. You 
only have to glue it once with CASCO. 


Your Hardware Dealer carries 
CASCO in 10c, 25c, 40c and 65c 
cans. Also 5-lb. and 10-Ib. sizes. 


TEAR THIS OUT...MAIL TODAY 
(Save 2c — stick it on a penny post card) 


THE CASEIN MFG. CO. OF AMERICA, INC. 
350 Madison Avenue, New York, N. Y. 





=! 


Please send me my copy of the CASCO Gluing 
| Guide together with your free trial sample. 
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THE DIAMOND 
IN THIS NOZZLE 
WILL SAVE YOU 
MANY DOLLARS 
IN FURNACE OIL 





BP 
PEN The hole through an ordinary 
TAY nozzle always wears larger, thus 
y W too much oil is injected and wast- 
v4 a ed. This is the reason you are 
using too much oil. Dia-Jet has the hole cut 


through a real South African Diamond, the hard- 
so cannot wear larger. Our 
guarantee protects you. Will pay for itself over 
and over again. The free booklet tells the story. 


est known substance 


Patent pending 





Balloffet Diamond Wire Dies Co., Inc. 
13 East 22nd Street, New York City 


Please send me a complimentary copy of ‘Let 
Your Burner Wear a Diamond” and the name 
of the nearest dealer 

Name 

Street 

City and State 

Make of Burner P.S 


FITS EVERY GUN-TYPE BURNER 


aAtysrowe Q 
HOME WORKSHOP 
ae Saw 





- v 


AMAZING VALUES! 
Popularly Priced! 


Any type—Cross-cut, Rip, Combination 


6" ane es $1.15 S scece meee 
Tweens 1.50 10” ..202 2.10 


(Arbor holes to fit any standard machine) 


Think of it—a special Disston-made Circular 
Saw to fit your home workshop machine at | 
these popular prices—saws that you know 
are big values for the money! 
See these Disston-made Keystone Circular 
Saws at any good hardware store. .. . If 
your store does not have them, write us, we 
will see that you are supplied. 

Write for free copy of ‘‘Disston Saw, Tool and 
File Manual” which tells how to choose, use 
and care for saws and other tools. 


HENRY DISSTON & SONS, INC. 
210 Tacony, Philadelphia, U.S. A. | 











HOW TO STRAIGHTEN 


Long ‘Lurned Bars 


Two easy ways in which the amateur machinist 
can remove the kinks that are likely to develop 
in slender turnings because of internal stresses 


By THomas W. ARNOLD 


HE modern screw-cut- 

ting engine lathe is a 

tool of high precision 

designed to eliminate 

the uncertainty of human hands. In spite 

of that, one of the most delicate of the 

operations in turning a long, slender 

piece still remains essentially a hand job. 

When you turn or cut a thread on a 

long bar of steel, the altered internal 

stresses in the material almost invariably 

pull it out of true. The only solution is 
a straightening job. 

In firearms factories, 





the men who straighten 
barrels attain an almost 
unbelievable skill. The 
common method is to 
place the barrel across 
the jaws of a horizon- 
tally placed V-shaped 
piece of metal with the 
high point over the 
opening in the V. Then 
a heavy blow is struck 
on the high spot with a 
soft metal hammer. Ex- 
perts can take all the 
kinks out of a barrel 
with just a few prop- 
erly placed blows of a 
hammer. But, as I can 
testify from personal 
experience in firearms 


© This seal on an advertisement signifies the approval of POPULAR SCIENCE INSTITUTE OF STANDARDS. 


factories, it’s not as easy as it looks. You 
are more likely to put more kinks in than 
to take out those already existing. 
The photograph below illustrates one 
of the safest ways to straighten bars in 
the home workshop. The idea, of course, 
is to hold both ends of the bar while you 
apply force at the kinked point with what- 
ever means are available. In the case 
shown, the bar happened to be long enough 
to reach across from one front spring of 
the car to the other with a few inches to 





Using an auto jack to straighten a long, partly threaded bar 
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— CHEMISTRY —— 
AT HOME 


Is Within the Reach of All 


KEMEI? carries a full line of chemicals 
nd apparatus. 
LOWEST PRICES . . . HIGHEST QUALITY. 
SEND 15Sc in cash or stamps for amazing- 
y valuable catalog, listing hundreds of 
chemicals “from a gram to aton.” PR 
FESSIONAL and AMATEUR chemists 
supplied. Address orders to 
Kemkit Chemical Corp. 
135A Johnson St., Brooklyn, N. Y. 














Sample Copy of OPEN ROAD for BOYS 
Magazine, pages chriiiin stories, pic- 
tur res, 6 arts, myste CUB. ree member- 
INNIT CLUB, bade 


ligation. 
Write re to WINNIT CLUB 71 


Open Road For Boys 
130 Newbury Street, Boston, Mass. 













BUILD POLLYWOG This Winter Up. 
$22.50 STARTS YOU! %, 


COMPL ETE KIT Less Sail $79.50 


ne can build POLLYWOG — America’s latest 
board catboat —in one-half usual time with 

e, new, Mead construction method! Kit 
es finished nx »~sepiece, frames, transoms. 


planks cut to shape RUSH 10c for sample 
graphic Step-By- ve 5 ne Method 
illustrated Circular! Hur 


MEAD GLIDERS. 
12 So. Market St., Dept. D-2, CHICAGO. 








1934 RADIO CATALOG 

» for our new catalog ; most complete 
t radio sets, service men’s supplies 
t lowest wholesale prices 


ALLIED RADIO CORP. 


833 W. Jackson Bivd. Dept. C Chicago 





line 
, replacement 











MAKE 200 TOYS an Hour... for ls Each! 





You can earn handsome profits, making 
and selling metal soldiers, and it’s fasci- 
nating fun. Complete casting and coloring 
outfit only $2.25. Zach casting mould 
makes 3 different large figures. Extra 
| , moulds at 95c, also make 3 large sepa- 
rate figures, Ask your dealer: if he can’t 
supply, order from us. State choice of U.S. Sol- 
diers Indians, Machine Gu Sailors, Con- 
tinental Soldiers, Football or "Baseball Teams. 


: 7 
4 4 . hin 1 
PT RAPAPORT BROS. 


FREE ILLUSTRATED BOOK, sent on request. 
705 W. Ohio St., Chicago 








> GEM-CUT PUZZLE 


; To solve it in three hours indi- 
cates exceptional ingenuity. Free 


circular. 
CASH PRIZES 
THE PUZZLE SHOP 


| 
| 
808-20 St. Denver, Colo. | 
| 





8 in One 











Invest your spare time in building 
ship models. Good demand 


drawings are easy to finish. 
Hulls come fully shaped and 
sanded. ‘‘Golden Hind’’ 


fat postage. Send 15c¢ (coins) 
ci 


or interesting catalog of 
historic models and parts. 


ROY HANCOCK 


323 S. Douglas Ave., Portsmouth, Va. 


SAP UAL Ae RRS eh. FO, 


y EARN MONEY AT HOME! 








The Midget 
“*Five-in-One”’ Slide Rule 


is a combination Mannheim, Polymet- 
Log-Log, Binary, Add and Sub- 

». It will instantly add, 
subtract, multiply and divide any com- 
bination of whole numbers, fractions, 
mixed numbers — decimals. Gives 
every root and power, also Logs, Sines 
and Tangents. Made « »f aluminum with 
scales on white ‘cellulo id Svone 4in. Ap- 
proved and adopted by colleges. Price 
with instructio: Ye $1 50. Fabric oid C os 
50c extra. Sent C.O.D. if desired. 

alogue Free GILSON SLIDE RULE 
co. Stuart, Florida 





(Patented 1-17-22) 











METAL-WORKING re) 


LATHE 


ion e omnes ment for the 
jesigns and 






facturing processes 7 
is amazing bargain possible. Complete 
rking lathe with compound slide-rest, 
ce-plate and independent chuc k COMPLETE 


, at 
¢ ¥ swing; 24°’ le pngth 20 pounds. 
1 valance plus postage C.O.D. “y= 

“i-turning alone, $4. ttachments fo 
grin jing. sandin , saw- table, etc. 
-e and have a cx omple te machine shop 


ME RICAN MACHINE & TOOL CO., Dept. 0.7 200 Groadwon, New York 





on ailable = low prices. 


BRUARY, 1934 








sam your friends. Quality con- | 
truction sets with clear | 





spare. The car’s jack supplied the leverage 
to obtain sufficient pressure. 

You will see that there is a small block 
of wood between the jack and the partly 
threaded rod. This is necessary to pro- 
tect the thread and to spread the pressure 
over several inches of the rod. 

Remember that brass, steel, iron, and 
most other metals have what is known as 
an elastic limit. You can bend them up 
to a certain point and they spring back 
to their original shape when the pressure 
is released, but if you bend even a trifle 
beyond that point the material takes a 
permanent set. 

Suppose the bar you are turning devel- 
ops a bend. The first job is to locate the 
high point of the bend as accurately as 
possible and mark the opposite side with 
a bit of chalk. Now set the bar ends 
against the supports so that the chalk 
mark is opposite the point where pres- 
sure is to be applied. 

Note the reading of the rule to the 
sharp edge of the wooden block, and 
apply pressure. Bend the bar only a lit- 
tle, again read the rule, and release the 
pressure. Put the bar back between the 
lathe centers. If the kink is still there, 
repeat the process, this time applying a 
bit more pressure so the reading of the 
rule is a little greater. You will find, 
once you reach the elastic limit for the 
particular bar you happen to be straight- 
ening, that an increase in the bending of 
only 1/16 in. may be sufficient to complete 
the straightening. 

The illustration at the head of this 
article shows another way of applying 
pressure. In this case the fixed points are 
at one end and the high point of the kink 
at the center of the rod. Although this 
method looks as though it would require 

lot of strength to bend the rod, it is 
much easier than it seems. By lifting 
with your shoulder muscles and at the 
same time swinging your body backward 
to lift the knee against which your lift- 
ing hand rests, you can exert an amazing 
amount of upward strain. Don’t attempt 
to do this unless the lathe legs are firmly 
bolted. 


ETCHING STEEL TOOLS 


Any home worker may easily etch his 
tools with the same method used by 
manufacturers. The chemicals, which may 
be obtained at any drug store, are: 
nitric acid, 8 oz.; muriatic acid, 34 oz.; 
and alcohol 11% Add water to make 
3 pts. The so-called “resist” is made of 
gum guaiacum to which is added enough 
acetone to obtain a consistency like var- 
nish. As a substitute resist, heavy varnish 
or melted beeswax will answer the pur- 
pose. 

Give the article to be etched a good coat 
of the resist compound and allow to dry 
thoroughly. Moisten the required rubber 
stamp in a solution of /% lb. caustic soda 
to 1 pt. water and press the stamp firmly 
on the spot to be etched. The article is 
then immersed in the etching solution un- 
til the proper depth of etching is obtained. 
The resist is removed by washing it off 
with the caustic soda solution, A small 
amount of this latter solution should be 
kept in ‘a separate container for treating 
the stamp.—HEctTor J. CHAMBERLAND. 
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WANT A GOOD 





SHARPEN LAWNMOWERS 
AND EARN ~ 
GOOD MONEY ._ 


Make $30 to $40 a week 


in your spare time 











Build Your Own Profitable, 
Permanent Business 


Anyone who wants to make good money either in 
his spare time or full time can do so by sharpen- 
ing lawnmowers on the IDEAL Lawnmower 


Sharpener. Many men have made as high as $50 
a week in their spare time alone. Most men will 
average around $30 to $40 a week. J. B. Van 
Dien, Ridgewood, N. J. writes: “Some weeks 
last summer I earned $40 a week with my Ideal 
Sharpener just as a side line.’ H. Greenlaw, 
Fond du Lac, Wis., writes: ““During May I sharp- 
ened over 200 mowers at not less than $1.00 each.”’ 
Niles C. Race, Rochester, N. Y., writes: “I have 
to date sharpened 785 mowers at $1.00 each.” 


The Ideal 
Lawnmower Sharpener 


Makes old, dull lawnmowers cut like new. It 
uses the correct principle of grinding the blades 
on a grinding wheel—the FACTORY method— 
and the method we have used for over 30 years. 
This produces the proper bevel or clearance and 
is the only way old, dull lawnmowers can be per- 
fectly sharpened. Mowers run easier—stay sharp 
longer—customers come back year after year. 


No Experience Necessary 


No experience is required, Start right at home. 
Attach the Ideal to your lamp socket. Blades 
are automatically ground to fit the cutter bar 
without taking lawnmower apart. You can 
sharpen any make of lawnmower in 15 to 20 min- 
utes—you get $1.00 to $1.50, depending on size 
and condition of mowers. New attachments also 
grind skates, grass shears, hedge shears, sickles, 
scythes, axes, gum saws, etc. 


Now is the Time to Start 


The time to get started is NOW. It isn’t a bit 
too early to solicit lawnmower sharpening busi- 
ness. Send coupon or post 
card today for our 







THE FATE-ROOT- 
HEATH COMPANY 
346-377 Bell St., Plymouth, Ohio 
Send me your free catalog and tell me how 
I can make Good Money with the Ideal Lawn- 
mower Sharpener. 

Piease PRINT your name and address 


Name 





Address 











City State 
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PAYS BIG 


An opportunity 
to earn up to $2 
to $3 an hour 
in your own 
cash business. 
Start in spare 
time at home. 

No experience required. 
You can do expert work 
. « « @asily, quickly, 
withouteyestrain, witha 


FOLE AUTO 


W. B. Menees 
MATIC reports, “Am us- 
ing the Foley Au- 
SAW FILER tomatic Filer with 
é success. 
Business is increasing daily due to the satisfac- 
tory work.” M. S. Gray writes, “I file for the 
schools, Telephone Co., Water Works, lumber 
yards and many others.’’ The Foley files ALL 
kinds of hand saws, band saws and cross-cut cir- 
cular saws BETTER than expert hand filing— 
every tooth exactly uniform in size. No Can- 
vassing 
BIG SPECIAL OFFER—for limited time... 
save money. Send coupon NOW ... no obliga- 
tion, no salesmen. 
aoa SE eee eee eee eee ee eee eee ee ee ee 


FOLEY MANUFACTURING CO. 
219-4 Foley Bidg., Main St. N. E. Minneapolis, Minn. 


FREE PLAN f \ 
Au S I 1 BIG Spe 


ATLAS 9" LATHE 
$79 Cash—or Easy Terms 


WORK METAL& WOODin your SHOP 


A VERY FEW DOLLARS A MONTH to round-out 
your workshop with a real lathe! A quality-built ma- 
hine tool that is in service in hundreds of machine 
hops and factories. Strong, accurate, modern, saving 
f power. Does all lathe jobs. Cuts 4 to 72 threads. 
Takes work up to 18” long. Compound rest, auto- 
matic, reversible feeds, hollow spindle. SELF CON- 
rAINED COUNTERSHAFT, no shafting and pulleys 
V-belt drive. 45 parts of Zamak, Plugs into 
ght socket, runs from “% h.p. motor. 10 DAYS 
TRIAL, satisfaction-or-money-back guarantee. Cash 
price $79 as shown, less motor. Or 10 MONTHS 
rERMS. Write for free catalog also showing tools and 
oa attachment 
ATLAS PRESS COMPANY 
1855 N. Pitcher St., 


needed 


Build 
This 
Model 


BOYS! You will have loads of fun building 
this authentic model on a card table. Step- 
by-step instructions, easily followed. Every- 
thing furnished; 100 ft. lumber, roofing, nails, 
glass, glue, rule, saw 11x12x8”". Ideal 
project for manual arts Write name in 
margin and attach $1, and 15c for postage 
In Canada $1.50. Satisfaction guaranteed 
or money back 


MINIATURE HOMES CoO., 


102 Greg Avenue, Mt. Carmel, Ct. 


© This seal on an advertisement signifies the approval of POPULAR SCIENCE INSTITUTE OF STANDARDS. 


Kalamazoo, Mich. 





OUR SHIP MODEL aud FURNITURE 





Construction Kits 


will save 


ly YOU are about to build our new model 
of Admiral Farragut’s flagship Hartford, 
you can save yourself much time by 
making use of the construction kit marked 
L in the list below. It contains all the raw 
materials except paints. A model as large and 
complete as this requires a great variety of 
materials, many of which are difficult to 
obtain in small quantities. If you buy them 
separately, you usually have to take far 
more than you can use and are charged ac- 
cordingly. Kit ZZ contains the 
same materials as L but the hull 
pieces, or “lifts” as they are 
called, are sawed to shape, ready 
for gluing. 

All kits are accompanied by in- 
structions or blueprints. The list 
continues on the following page. 

A. Whaling Ship model Wan- 
derer. All the raw materials to- 


your time 


gether with Blueprints Nos. 151 to 154 an 
booklet. The hull is 20% in. long.......$6.9 
AA. Same with hull lifts sawed .. 7.40 
D. Spanish galleon ship model, 24 in 
long. All the raw materials (except paints) 
Blueprints Nos. 46 and 47,anda booklet 6.45 
DD. Same with hull blocks shaped.. 6.95 
E. Battleship model, U.S.S. Texas, 3 ft. 
long. All the raw materials (except paints) 
and Blueprints Nos. 197 to 200.. 
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The historic Hartford—KIT L 














Racing yacht made from KIT K 
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EVER MADE A TELEGRAPH INSTRUMENT? 


ell, all the working dope on how to do it 
i. in this book. Every step is fully described. 

id boy! what a kick you'll get when you 
siart “sending”. 





fon't go another day without 
this BOOK. 96 Pages describing 

the making of 33 Devices 
Hells, buzzers, secret locks, signals, 
lectro magnets, ete. You'll never 
t more. real instruction for any 


me you've ever spent than what’s 
umed between the covers of this 


MR book. YOUR copy is wait- 
ing. 10 cents (coin or 
stamps) to Dept. B7, National Carbon Co, 


(co Inc., New York City, brings it. 































RUGGED, man-size, 
complete machine that ac- 
tually costs less than an out- 
fit of small, light machines. 
Big band saw with 45° tilting 
table — takes up to 6" stock. 
Lathe with 12” swing. 8” rip 
and cross cut saw. Disc joint- 
er and sander — 10’ diame- 
ter. One motor with 6-s 
quick shift belt does 
all jobs. Write today 
for full information. 
SHOP-KING DIVI.- 
SION, Outboard 
Motors Corporation, 
1283 W. Ruby Ave., 
Working Milwaukee, Wisc. 


ae) a 


















Buy a new Remington 


TYPEWRITER 
ONLY 10¢ 
A DAY 


Not a used or rebuilt ma- 
chine. A brand new regulation 
Remington Portable. Simple to epesets. Full set 
of keys with large and small letters. Carrying 
case included. Use it 10 days free. You get all 
this for only 10c a day. Write today. Say: Tell 
me how I can get new portable typewriter on 
10-day free trial offer for only 10c a day. 
Remington Rand Inc., Dept. 797, Buffalo, N. Y. 








A HE-MAN’S HOBBY! 


that pays in fun and money 









i authentic scale mode! airplanes! 
k sbby with a real k. Fun 
' education. All 
‘ and Designed models fly. 7. 
it comes complete with 
ze drawings, easily followed 


ions and all materials need 
And you can sell the built u 
for many times their small od 


“HOWARD RACER 
igned 1930 *‘Pete.’’ Fast fly 
A white. All printed- out wood. 
for beginners Span 15 in 
1-4 in. ‘weik ght 1.302. Ce smplete Kit SF- 18B, at t $750 -50 


or direct, only - 


thy M.O. or check. Ne etompe or C.O.D's.) Send 3c stamp for 
est catalog. 


CL SVELAND MODEL & SUPPLY CO., 
1866S2 W. S7th S Cleveland, Snio. <. U.S. A. 


New Adding Machine 
Fits Vest Pocket! 


1s, subtracts, multiplies, and divides 
$300 machine—yet it costs only 
+.50. Weighs only 4 ounces. Not a 
—guaranteed for lifetime. Per- 
ly accurate, lightning fast. Sells 
sight to business men, storekeep- 
homes — all who use figures, 

ite at once for Free 
Sample Offer and Mon- AGENTS 
ey-Making Plan, 100% Profit! 



































NO.2 
EE. Same with hull lifts sawed.... 7.45 


F. Liner Manhattan. All raw materials 


(except paints) for a simplified miniature 


model 12 in. long, and Blueprint No. 204. 1.00 


G. Elizabethan galleon Revenge. All raw 
materials (except paints) for a model 25 in. 
long, and Blueprints Nos. 206 to 209.. 6.75 

GG. Same with hull blocks shaped. 7.25 

H. Cruiser U.S.S. Indianapolis. All raw 

materials (with enamels) for a_ simplified 


12-in. model, and Blueprint No. 216.. 1.50 


J. Clipper ship Sea Witch. All raw mate- 
rials (except paints) for a simplified 13-in. 


model, with blueprint................ 1.50 


K. Jute fiber (tag board) scale model of 
Sharpie racing sloop with 20-in. hull. Can 
be used as decoration or sailed. Very light 
and fast. No tools required .......... 2.00 

L. Farragut’s flagship Hartford, a steam- 


and-sail sloop-of-war. All raw materials 


(except paints) and special Blueprints Nos. 
221 and 222. The hull is 33% in. long, and 
the over-all length is 41 in. ........... 7.95 
LL. Same with hull lifts sawed ... 8.45 
No. 2. Solid mahogany tray-top table 
23 in. high with a 15 in. diameter top. Ready 


to assemble, but without finishes...... 5.40 


No. 4. Solid mahogany book trough 22% 


in. long, 9% in. wide, and 2434 in. high over 


all. Ready to assemble, with finishes.. 5.30 

No. 5. Solid rock maple hanging wall 
rack with one drawer, 191% in. wide, 33% 
in. high. Ready to assemble and stain in- 
I Ree EEN trey Sooty: 5.75 


No. 6. Solid rock maple butterfly table, 
top 19 by 22 in., height 22% in. Ready to 
assemble and stain included.......... 6.90 





Popular Science Homecraft Guiid, | 
381 Fourth Avenue, New York, N. Y. 


Please send me Kit.............. ..for 


which I inclose $ . (or se - Cc. Oo D. ) 


Name 

Address 

City.. ekieabanmiddabactiniebiannelas State 
(Please print name very clearly.) 








animalculae 
in a drop of wa- 
ter. See the dust 


butterfly wings. 
the strands 





FREE and postpaid. 
Highest quality 
guaranteed. Act 
quickly ! 


Science Dept. 
The Open Road For Boys 
130 Newbury St., Boston, Mass, 









Get this powerful mi- 
croscope. With it you 
can see thousands of 
tiny animalculae swim- 
ming about in a drop of 
stagnant water like fish 
in the boundless ocean. 
Examine a tiny piece of 
cheese and see little ani- 
mals magnified to the 
size of large beetles. Ex- 
piece of amine the spores of 


thousands 


moth and 


string appear ferns, soda, sugar, salt 
like giant cables. 


and other crystals. See 
the dust from moth and 


butterfly wings and make countless in- 
teresting experiments. 


SMASHING ADVENTURE 


STORIES 


The Open Road for Boys is a 50 page 
magazine publishing sparkling stories 
of air adventure, sport stories, adven- 
tures in the barren wastes of the Arc- 
tic, of the wild jungles of the Tropics, 
war stories, 
and of the mysterious Eastern Lands. 
Business stories, school stories and 
four great serials each worth $2.00 in 
book form. Open Road Pioneer Club, 
best dope on hunting, fishing, camp- 


stories of the Old West 


Contests galore, lots of prize 


money. Red-blooded stories for red- 
blooded boys. 


SPECIAL OFFER 


To make new friends we will send you the 
next 12 fat issues of The Open Road tor 
Boys for $1.00 and send you also this 


microscope 









The 
Coupon 
TODAY ! 





No microscopes sent out- 
side the United States 


bet I want a microscope. Here’s my $1 


Send it at once and the next 12 issues of The 





Note: Prices of all kits except F, H, J, K are Road For Boys 
50 cents higher west of the Mississippi River 
because of heavy shipping charges. We prepay 
the postage on both cash orders and C. O. D. 
— ars, but if you order C. O. D. you will have 
to pay on delivery the extra charges made by 
the —~ Office, which amount to 28 cents. Kits Address 
1es long in genuine leather case with instruction booklet. Cel F, H, J, and K cannot be sent C. O. D. This 
i rule in metal frame—will not warp oonacant friction. Special offer is made only in the United States 
tory afer to Popular Science Readers—Send Money Order 2s 
mps) to receive by return mall an indestractibie slide 
at one firth ordinary costs! ! nee LILY cocccctecccccnsscccccoceccccccscossccccccsaces State 
INDECO 239 John Street, Bridgeport, Conn. ——_ es pa — midis cieinaal 
BRUARY, 1934 © This seal on an advertisement signifies the approval of POPULAR SCIENCE INSTITUTE OF STANDARDS. 85 































































































“MY WIFE 


CERTAINLY 
SURPRISED” 


—writes Mr. W. M. Burdick of Harrison, N.Y. 


Each form of tobacco has its devoted fol- 
lowers. Mr. Burdick, who writes the letter 
below, was a cigarette smoker. Read what 
happened to him when he followed his 
hunch to try a pipe and Edgeworth. 





15 Hyatt Avenue 
Harrison, New York 
August 30, 1933 
Larus & Brother Co. 
Richmond, Va. 
Gentlemen: 
Listening to your Radio program, “‘The 
Corn Cob Pipe Club,” 
cided to try y 


many times I de- 
yur Edgeworth tobacco. 
In that I have been an inveterate ciga- 
rette smoker for over 30 years (averaging 
from 40 to 60 cigarettes a day) you can 
readily see that I had to be “‘shown.”’ 
Over a month ago I acted on a “‘ hunch” 
and in to my and sur- 
prised my dealer by buying a pipe and a 
POUND of Edgeworth Ready-Rubbed. 


My wife wa 


went cigar store 


certainly surprised to see 
smoke a pipe—and I frankly admit 
that now I PREFER your tobacco in my 
pipe to a 


I find that since smoking Edgeworth I 


me 


¥ cigarette, 


have not had the ‘‘dull head” which I felt 
early in mornings and believe that I have 
done well to switch to EDGEWORTH. 


W. M. Burdick 











The makers of Edge- 
worth Pipe Tobacco also 
make cigarettes. There- 
fore the publication of 
Mr. Burdick’s letter is 
not an attack on ciga- 
rette smoking. The let- 
ter is published because 
ea. it shows how a man 
found new pleasure and contentment from 
tobacco when he “‘discovered” pipe smok- 
ing. The unusual combination of real tobac- 
co flavor and genuine mildness of Edge- 
worth won Mr. Burdick to pipe smoking. 


Many pipesmokers de- 4 
—* Ts 
4 » A 


\ at 
E lge worth 
trehima 


program 


] 
new t¢ 


clare that Edgeworth 


gives them a pleasure \ 
and satisfaction they do ; NAGS 
not get in any other piA7 
blend. It is a matter of <Q 
personal taste. You can ui [— 
settle it for yourself by TW be —— 
saying “Edgeworth” to —_ He bought a pipe 
your tobacco dealer and = «nd @ pound tin, 


asking for a 15¢ pocket package. 

The Corn Cob Pipe Club is on the air 
every Wednesday night at ten o’clock 
Eastern time, over the WEAF Coast to 
Coast network of the National Broad- 
casting Company. 

Edgeworth Smoking Tobacco is manu- 
factured and guaranteed by Larus & Bro. 
Co., Tobacconistssince 1877, Richmond, Va, 
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FINISHING HULL OF HARTFORD MODEL 


(Continued from page 67) 








Fitting trail boards to cheek knees. Photos 
of the finished head will be published later 


one on each side of the gangway, and one in 
between. If you use slightly thicker wood 
for the sides and rabbet them to leave a light 
molding at the top edges, that will look still 
better. They might be made solid with a 
white stripe down the middle, or they might 
be made deeper with their top edges carved 
to represent the hammocks in position. At 
the gangways they will be cut away and 
gangway boards made to fit their edges. 
These boards were elaborately carved, but 
on the model are too small for this. They 
had better be left off for the present. 

Inside, where the bulwarks meet the deck, 
waterways should be glued. They are °3» in. 
by '44 in. deep, with the corner planed off. 
Two holes may be bored on each side for 
scuppers. They will be '46 in. in diameter, 
from inside the waterways sloping down to 
the outside. They would be between gun 
ports 6 and 7 and 9 and 10. See the drawing 
in the following column. 

The fittings under the forecastle should now 
be added so that we can get that deck on. 
Two of the riding bitts W go there. They are 
heavy round bitts on solid iron shoes, but can 
be made of wood and nailed down in the posi- 
tion shown. The hawse pipes must also be 
bored. They will be “4, in. in diameter, but 


TRAIL BOARDS 






oes} 

1/6) O}_ | | 
Ff HEEK KNEES | 
fu / } 





— eon 
HAIR RAIL 
5 ee .. (/ 


\/ 
TRAIL BOARDS 


Sketch and plan view of the head. Compare 
with the photo on page 57, January issue 
start with a smaller drill first. As we have a 
lot more wood here than there should be, they 
awkward to cut, and you will have to 
bore from both inside and outside. You may 
find it necessary to bring the starboard chains 
inboard to port, and vice versa. Make sure 
that, with the aid of a fine wire, you can reeve 
chains through them 

Take a piece of %-in. white pine and mark 


are 


it for the forecastle deck. The correct 
method of doing any marking of this kind 
is shown in the photograph on page 87. 
Glue and nail the forecastle deck on so 


that it lies over all; then turn a stanchion 0 
as shown on page 67 to support it ami 
ships, and press it up slightly to give t! 
camber. This deck should be level with t! 
top of the hammock rail. (The poop dec 
it shouid be noted, its formed by lift G.) 

Cut 1/16 by 3/16 in. covering boards to e 
tend from the stem to the middle of gun po: 
3. It is easier to cut these than to bend them 
to shape. Across the after edge, fasten 
similar piece. The cap rails are a full &% in 
deep by 46 in. They had best be bent int 
position so as to meet at the stem. In then 
are cut notches for the mooring chocks and 
catheads, which can now be fitted. The cat- 
heads are “1, in. square by 1% in. long, 5¢ ir 
of which is outboard. In the extreme ends 
of each, six holes are drilled to represent th 
catfall sheave holes. Inside of these on tl 
foreside are three eyebolts made of wire, o1 
'4-in. pins with their ends clinched abait. 
Underneath is another eyebolt for the stopper 
The inside ends of the catheads are chamfered 
to rest on the deck when these pieces project 
up and out across the covering boards. 

The edge of the poop also will need a 44 by 
346 in. covering board. This is most easily 
cut from a piece of wood as shown in 
photo. Across the fore goes a thinner piece. 

The inside of the cut-out part of the poop 
should be painted white. At the bottom place 
a little grating hatch, and on the poop bulk- 
head, overlapping the opening, glue a thin 
frame. This bulkhead will also have a doo: 
on either side, which may be indicated wit! 
V-cuts or merely painted on. 

Amidships under the gangways there is a 
series of cleats on the hull on both sides, form 
ing grips and steps by which one can come 
aboard when no ladder is out. 

The propeller should now be made and fit- 


ted. The original one was 14 ft. in diamete: 
CAP RAIL GANGWAY HAMMOCK 
zr BOARDS __ TROUGH 






%5'5 en 
LP t 





A 
SSA waterways 5°46 AA 
BULWARKS SS 


SCUPPERS' Ye DIA 


How the hammock trough is constructed. Note 
the gangway boards, waterways, and scuppers 


and two-bladed. I carved mine in wood and 
painted it bronze color but, of course, a cast 
bronze one would be better. In making the 
hull I found it easier to shape the stern like a 
sailing ship’s rather than as shown in the body 
plan. If it is made thus it will now be neces- 
sary to fasten on either side rounded wedge- 
shaped pieces to form the thickness for the 
propeller shaft. These pieces can be glued on 
and the copper sheathing brought over them. 
The shaft is 5/32 in. in diameter. In 1880 a 
four-blade screw was fitted, and the origina! 
was made into the statue of Admiral Farra- 
gut that stands in Farragut Square, Wash- 
ington, D. C. 

The rudder requires four pintles and gud- 
geons, fitted in the usual manner. For the 
rudderpost just bore a hole in the counter. To 
make a working rudder is difficult and un- 
necessary. It would have to be fitted before 
applying the top lift or deck. 

The channels, to spread the rigging, should 
be nailed on before the hull is painted. They 
are shelves slightly thicker at the back than 
the front, with their (Continued on page 87) 
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THE HARTFORD MODEL 


(Continued from page 86) 





( ner surfaces horizontal, and have notches 
in them at the correct angles to take the 
tin plates. They should be firmly fixed and | 
oT nted black. 
| Between gun ports 2 and 3 it is necessary to 
ice smaller platforms; these are the bill- | 
irds for the anchor flukes to rest on. | 

Fastened to the stem just above the water 
e are two straps with eyes in the end to take 
bobstays. These can be made from sheet 





thin board to serve as the poop 
A piece is marked similarly 
for the forecastle deck and covering board 


Marking a 
covering board. 





If the straps are drilled carefully, %- 
pins can be put right through and clinched 
mn the other side; this will hold them with 
idequate firmness 
\s mentioned before, the hull will be black 
rom the water line, with a white stripe along 
the gun ports down to the deck level. The 
idboards will be black, with white moldings 
nd ornamentation. There is black on white 
nd white on black ornamentation on the 
rn galleries, and the name “HARTFORD” 
ith three stars beneath is painted black on 
te at the stern. I applied the ornament on 
he trail boards by painting them white and 
itlining the scrolls with a fine pen and In- 
ia ink, and made the other ornaments simi- 


iss. 


irly. | 
The holes for the masts may now be bored. | 
I set the hull firmly upright and level, and | 
then made rectangular blocks of which one 
face was at the angle or rake of the mast. I 
held this firmly on the deck and kept the drill | 
long its face. The diameters ¢ of the masts at 


» heel are: foremast, °;4 in.; mainmast, 3% 
n.; mizzenmast, ™% in. 
(To BE CoNnTINUED) 
Note: In building the Hartford or any 


her ship model, you will be greatly helped 
reading Captain McCann’s articles on tools 
i a hull construction, and small 
s previously published (P. S. M., Sept. 
3, p. 60, Oct. p. 68, and Nov. p. 66). This | 
of general articles on ship model con- 
ruction will be continued at the conclusion 
t Hartford articles, or earlier if space 
ilable. The next article in the series gives 
ways of making lead castings, davits, 
ideyes, and blocks, 
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\ UPPER PART OF STERN 
The name of the warship and the three cern 


| are painted in black on white at the stern 
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1 was so lonely and friendiess with on 


ly tong, d e 
evenings in store for me. Then one day | read ‘about Lesson 
a new way to learn music that had made popular way of 


musicians of thousands. 


Learn MUSIC this 





Free 
roved that this 
easy as A-B-C 








Then came , Janet’ Ss pa a few months 
later. How flabbergaste: they all's were 
when I played. | thought they'd never tet 
me stop. No more lonesome evenings now. 


Demonstration 
araing | was as 


Quick, Easy Way 


— shortest road to friends, popularity, good times 


The interesting story told above is not just one 
unusual case. It is typical of the experiences of more 
than 600,000 other folks who have learned music— 
who have become socially popular—this quick, modern, 
easy as A-B-C way. 

You, too, can learn to play—to entertain others—to 
pep up any party. And you can do this without the 
expense of a private teacher—right in your own home. 

You don’t need to be talented. You don’t need previous 
musical training. You don’t have to spend hours and 
hours playing monotonous scales and humdrum finger 
exercises. You start right in playing real little 
And sooner than you expected you find your- 
self entertaining your friends—having the best times 





you ever had. 
LEARN TO. PLAY Easy as A-B-C 
BY NOTE The U. S. School 
cto Vietio, method is literally as 
einer axophone easy as A-B-C. First, it 
Green Tenor — tells you_how to do a 
Hawaiian Guitar thing Then it shows 


Piano Accordion 
or any other instrument 


you in pictures how to 
do it. Then you do it 
yourself and sear it. 


200 STUNTS 

















Electric Fun with 110 volts! 
How to make are lights and fur- 
naces, motors, obedient lights, 


alarms, and 195 other practical, 
mysterious and amusing devices 
Book clearly explains how to do 
each stunt. Postpaid $1. 


CUTTING & SONS, 24 S St., Campbell, Calif. 




















AUTOMOBILE COMPASS 


Have you ever taken the wrong road 
and traveled many miles before dis- 
covering your mistake? This new AIR- 
PLANE TYPE COMPASS constantly 
tells your direction of travel. Sticks 
to windshield. Base 1%%’’ diameter. 
Only $1.50. POSTPAID. SATISFAC. 

TION GUARANTEED or your money 
refunded if returned within ten days. 


AGENTS WANTED! 








HULL MFG. CO., Box 246-E2, WARREN, OHIO 


What could be simpler? And learning this way is 
like playing a game. Practicing becomes real fun 
instead of a bore as it used to be with the old way. 
Prove to yourself without cost how easily and quickly 
you can learn to play. Send today for Free Demonstration 
Lesson and Explanatory Booklet. See the simple principles 
around which this method is built If you really want 
to learn music—enjoy good times—mail the coupon below 


Don't delay—act NOW. Instruments supplied when needed 
¢ash or credit U. S. School of Music, 82 Brunswick 
Bldg New York City 


U. S. SCHOOL OF MUSIC 
82 Brunswick Blidg., New York City 


Send me your amazing free book, “‘How You Can 
Master Music in Your Own Home,’’ with inspiring mes- 
sage by Dr. Frank Crane, also Free Demonstration Lesson. 
This does not put me under any obligation 
Name 
OE ckbnendinsaksdddaeeteaeamsionadian 

Have you 
Instrument . kechsuéudesatnmaadasacbicune Instrument?.......... 











Build the 4-mast Barque, California 


Accurate, detailed blue pete of this handsome, steel barque. 

LIST FREE. Complete fittings : andcon- 
struction sets for steam trawler and 
other popular models. Send l5e¢e for 
illustrated catalog. 


A. J. FISHER 
1002-2 Etowah Ave. Royal Oak, Mich, 


Automobile Racing—NEW BOOK! 


Ten Chapters. 137 illustrations, of dirt and champion- 
ship cars and drivers. How to build cars and bodies. 
Converting stock cars to 120 m.p.h. racers. Answers all 





questions on speeding up 
cars ; superchargers, ‘‘revs’’ 
balance, speed, contest 
rules, track records, ete. 
Postpaid $1.00. C.O.D 
$1.12. Order NOW, Ray 
F. Kuns, Dept. Madi- 





sonville, Ctematt, Ohio. 














| 
If you like PopuLar ScieENcE MoNTHLY why 


| When an article in this magazine strikes you 


not pass the word ram to your friends. 


as being unusually good, tell your friends 


to get a copy at the newsstand, and read it. 








CRAFTSMEN! 


YOU Haven’t Seen Any Real Values 
Until You Have Seen The NEW 


BOICE-CRANE 
1934 Line 


The talk of every group of crafts- 
men. The new 1934 Boice-Crane 
Machines (with their new advance- 
ments, newly patented principles, 
and with new uses too) are com- 
pletely revolutionary. Boice-Crane 
1934 Machines have set new and 
higher standards of value. 





Ask hardware dealer, or us for 


Get Our Low Prices 


W.B. & J. E. 





© This seal on an advertisement signifies the approval of POPULAR SCIENCE INSTITUTE OF STANDARDS. 





ATTENTION! 
“ 


ao 














Extra 
Long 4 Inch Jointer 


Extra long for straight jointing. 
new, full length, patented fence, 
depth of cut scale. 


New Tilt ARBOR Saw 


Has 
Also 





The SAW tilts. Table remains level 

A Boice-Crane “patent The only saw 

so convenient and practical. Is first 
choice of every thoughtful craftsman. Excellent 
value all thru, Low priced. 

New GAP-BED LATHE 

Is just what you want Spins metal. Does wood 
turning. Extremely versatile Swings very large 
work Fine quality Only $17 Helpful 16 page 
illustrated booklet, ‘‘How To Spin Metal On Lathe,” 
25c. Insist on Boice-Crane. 


FREE CATALOG 


Dept. PS-2K 


BOICE TOLEDO, 0. © 
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A neal 


SEAENTIS!S 
MICROSCOPE 


for the 
AMATEUR 


MICROSCOPIST 


| seriously interested in 
you need this B & L Mi- 
croscope to do Justice to your efforts 

If you use the Bausch & Lomb FS 
Microscope you see microscopic objects 
the way the scientist sees them and the 
subject of microscopy becomes more in- 
triguing—more fascinating! 

A standard mi roscope Takes all ac- 
cessories for most advanced work. Dust- 
proot revolving nosepilece Both coarse 
and fine adjustments. Magnification de- 

ra, pends solely upon optics youselect. 

Priced $81.75 up. Send for free 
2.=~ literature! 


BAUSCH & LOMB OPTICAL COMPANY 
641 St. Paul Street Rochester, N. Y. 























YOU 


McCroscopy 


are 


Bausch & Lomb cet, Roche Compony 
641 St. Paul Street ochester, 


np etails on the FS M 








BAUSCH € LOMB 





500 POWER $7 25 


“AMERICAN MADE” 
“WINNERSCOPE”’ 


fies 50( 


SENSATION 


DIAMETERS 


Magr 


110X to 5S500X Power Range 
Rack and Pinion Focusing 
Adjustable Stand—tilts to 
ALL positions 
Removable, adjustable Mirror 
Slide Clips on Stage 
Substage Color Filter Clips 
Height—collapsed 8'4 inches 
Height—extended 1{2'%4 inches 


This marvelous ‘‘Winnerscope’’ 
WITH the famous ““‘WINNER- 
SET’’ Complete Biological Out- 
fit, including Slides, Dissecting 
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SEA WONDERS THROUGH A MICROSCOPE 


(Continued from page 37) 


enough light to permit the use of the sub- 
stage mirror. Focus on one of these thin 
places, using fifty to 100 diameters magnifi- 
cation. 

In an instant, your conception of sea shells 
will change. The first glance reveals a beauty 
the existence of which you never dreamed. 
Your first thought, probably, will be of a 
beautiful mosaic tile floor, perhaps one that 
is enlivened with color. The sight that greets 


your eyes is an expanse of tiny blocks or 
prisms, perfectly fitted together. Some of 
the blocks are large, some are tiny; but in 


general they are fairly uniform in size. They 
differ, too, in shape—but you will find that 
most of them have six sides. Often in the 
same shell you will see masses of blue, yel- 
low, brown, black, and clear prisms. Some- 
times there is a rainbow color effect that is 
indescribably beautiful. 

The shell layer that exhibits this formation 
is made up entirely of little prisms joined 
together edge to edge. Their ends form the 
two respective surfaces of the layer. This 
prismatic layer is composed largely of car- 
bonate of lime, the same material found in 
the skeletons of some sponges and in cuttle- 
fish-bone. 


N INTERESTING little experiment indi- 
cates that lime is not the sole substance 
used in constructing the mosaic. Select a piece 


of shell that clearly exhibits the prismatic 
structure, and place it in a drop of dilute 
hydrochloric, nitric, or sulphuric acid. It 


will 
lime 


bubble violently, indicating that the 
and acid are reacting to produce carbon- 


dioxide gas. When the bubbling has ceased, 
remove the piece of shell and you will find 
it has lost its stiffness. If you now place 
the shell on a glass slide and slip it under 
the microscope, you will see the same mosaic 
formation, though perhaps changed as to 
color and general appearance. Now very 
carefully introduce a sharp-pointed needle 


into the 
the 


field of view and press the edges of 
of shell against the glass slide. The 
prisms, formerly so resistant to breaking, 
now crush easily into a shapeless mass. 
Apparently the layer of prisms, the indi- 
vidual prisms even, are protected by a thin 


piece 


skin of horny-like material. Zoologists say 
that the horny outer layer, found on the 
surface of mussel and similar shells, protects 


the lime-containing layers beneath from car- 
bonic acid in the water, and also imparts to 
the shell much of its color. 


the secret of the 
microscope can 


Would you like to know 
pearl’s popularity ? Your 
tell you. 

Turn to the inner pearly layer of the shell 
and examine it with your unaided eye. The 
surface reflects light in prismatic colors of 
great delicacy, and it has a luster that is 
found in almost no other substance. 


LACE the shell under your microscope 

and, at say 100 diameters, you will 
the reason for much of this beauty. You 
will find that the surface is marked with 
many fine, wavy lines that run almost paral- 
lel to each other. There seem to be alternate 
ridges and furrows. The distinctness with 
which you see the lines depends on the man- 
ner in which you illuminate the shell. Some 
specimens are thin enough to be examined 
by transmitted light; but usually you will 
have to empluy reflected light. If there is 
too much illumination, you will see only a 
glaring circle of white. Often the introduction 
of a color filter into the light beam will 
bring out the detail. 

There seems to be 
opinion as to th 


see 


some difference in 
e exact nature of the pearly 


structure. Some investigators suggest that 
the furrows and ridges that mark the surfsce 
are outcroppings of layers of thin plates, or 
laminae. Others say that the lines are caused 
by folds or plaits in a single membraneous 
layer, the folds being at an angle to the sur- 
face. The iridescence of light rays reflected 
from the edges of the folds and from the fur- 
rows between them. 

The pearly luster results apparently from 
the action of light that is reflected by the 
various transparent layers, together with 
that reflected from the surface. A spherical 
pearl, the kind prized as a jewel, likewise is 
composed of thin layers which reflect light in 
a similar manner. The thinner the laye: 
the better the luster. That is the reason w! 
salt-water pearls, which have thinner folds 
are superior to fresh-water pearls. 


OU will discover many other things about 

sea life by making microscopic examina- 
tions of commonplace objects such as those 
already mentioned. If you live near the 
ocean, or ever get the chance to make a sea- 
shore visit, you are prepared, with this mea- 
ger introduction, to embark on a trip of 
microscopic exploration that will rival in ex- 
citement and interest the most unusual 
periences of surface-going explorers. 

During such a seashore visit, you will be 
wise to collect material with which to make 
permanent microscope slides. In fact, o1 
of the most fascinating phases of amati 
microscopy is the creation of a slide libra: 
If you find, for example, a piece of sea sh 


that exhibits the mosaic-like structure un- 
usually well, you ought to mount it pern 
nently for future examination and exhibition 


to friends. Simply clean it well, dry it, and 
mount it in a balsam-filled cell. 

If you follow the established method ot 
making a cell for mounting thick specimens 
like the piece of shell, you will spin a shellac 
ring on the surface of the slide; then you 
will fill it with balsam, introduce the object 
and finally apply a circular cover glass. The 
chances are that, out of a dozen shellac rings, 


not more than half will be perfect—unless 
you are blessed with considerable skill or 
long practice. 


There is a method, however, of construct- 
ing perfect cells in a minimum of time. The 
process consists of placing beneath the cover 
glass a washer whose thickness is sufficient 
to provide space for the specimen. Th: 
washer may be made of some transparent 
material such as celluloid, or of an opaque 
substance like thin paper. The outside diam 
eter of the washer is the same as that of the 
cover glass. In mounting specimens, simpl\ 
smear a little balsam on the slide, place the 
washer on it, apply more balsam to thi 
cavity and upper surface of the washer, in- 
troduce the specimen, and drop the cover 
glass into place. 


N 


AKING the washers is not difficult if 


you have a suitable punch. If you 
have access to a metal-working lathe, you 
can construct one in a short time. Other- 


wise, you can have a machine shop make one 
for a few cents. The punch consists of a 
steel rod having one end turned so that two 
circular cutting edges, concentric circles, aré 
formed. The outer circle is of the same 
diameter as the cover glass. The inner oneé 
should be about one-fourth-inch smaller in 
diameter, producing a washer having a sec- 


tion one-eighth-inch wide. For very small 
specimens, the central hole can be smaller 


Cutting edges of the punch should be as 
sharp as possible. There is no need to harden 
the tool, (Continued on page 89) 
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WONDERS OF THE SEA 
THROUGH A MICROSCOPE 


(Continued from page 88) 


seems to stand up well without special treat- 
ment. Use drill rod or tool steel for the 
material. After the lathe work is finished, 
drill a small hole so that it runs at an angle 
from a point between the two cutting edges 
to a point in the side of the tool an inch or 
so from the end. Into this introduce a nail 
with a rounded point. This arrangement is 
necessary in order to remov_ the rings that 
frequently become weczed tightly between 
the cutters. An alternate method is to fill 
the cavity between the cutting edges with 
resilient rubber which expands after the 
hammer blow and expels the washer. 


LD photographic film from which the 

emulsion has been removed by soaking 
in a hydrochloric-acid solution, sheet cellu- 
loid such as that sold for automobile curtains, 
heavy paper, and similar materials can be 
used for the washers. You can cut a hun- 
dred of them in a short time. Use, if possi- 
ble, stock of several thick: for different 
sized specimens. In cutting, simply place the 
stock on a block of hardwood, set the punch 
on it, and strike the head with a hammer. 

You will find that the use of pre-cut 
rings will give a professional appearance to 
your work. You can add a finishing border 
of asphalt varnish if you wish; or you can 
cut similar washers, slightly larger than the 
cover glass, from colored, gummed paper, 
and paste them over the cover glass edges 
after the balsam has set thoroughly. 

The washer system can be used for square 
cells as well as round, if you make a tool 
for cutting square washers. Usually, how- 
ever, the circular form is preferable. 

Unless you live in some kind of Utopia, 
you will find that dust quickly collects on 
your microscope and other equipment if left 
standing in the open for a time. One of the 
most dangerous enemies of a microscope is 
the grit and lint that settle on it from the 
air. In well-equipped laboratories, glass bell 
jars are employed for covering microscopes 
when not in use. 


sses, 


BELL jar, you will discover if you set 

out to purchase one, costs money. How- 
ever, there is a way in which you can make 
a serviceable one, at a trifling cost. 

From a drug store obtain a glass jug or 
bottle. For most amateur microscopes, a 
one-gallon size is sufficient. Select one that 
is made of clear, uncolored glass. The next 
task is to remove the bottom. This is ac- 
complished most surely and easily as follows: 

Clamp an efficient glass cutter to a block 
of steel or wood and adjust it so that the 
cutting wheel will touch the glass jug at a 
point three-fourths to one inch from the 
surface on which both the jug and block are 
resting. Rotate the jar, pressing it against 
the cutter wheel so that a line is scribed in 
the glass. You will be wise to wear gloves 
during this and subsequent operations. 

After the cut has been completed, intro- 
duce into the jar a hammer made by bending 
a one-fourth-inch rod of iron at right angles 
an inch or so from the end. Tap the glass 
lightly opposite the cut, continuing around 
the jar until the line has broken completely 
wo The bottom will drop off cleanly. 

With a file wet with turpentine in which 
some camphor has been dissolved, you can 
remove the sharp glass edges as easily as if 
they were made of brass. Finally bind the 
cut edge with one or two layers of adhesive 
tape, insert a cork into the opening at the 
top, and your bell jar is complete. The 
taped edge, besides being more attractive 
than the somewhat ragged glass, is dust- 
proof and prevents damage to the microscope 
if the jar accidently strikes it. 
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EDITOR’S NOTE: 
depart slightly from our course of 
printing in these columns true suc- 
cess stories as submitted by our read- 
ers. The biographical sketch below 
has, we believe, sufficient inspira- 
tional value for all young men to 
justify its appearance here. It is the 
story of a man who started with no 
more equipment in life than the av- 
American citizen and who now, 
at an incredibly young age, has 
risen to tremendous prominence in 
the business world. 


This month we 


rave 
erage 


FROM AUTO TINKERER 
TO BATTLESHIP BUILDER 


YOUNG chap 

of 20 whose 
sole interest in life 
seemed to consist of 
tinkering and_fuss- 
ing with old cars 
drove out of a deal- 
er’s yard in a bat- 
tered flivver. Three 
weeks later he sat 
behind the wheel of 
a shiny maroon 
speedster. He had 
fixed up the old wreck, made a couple of 
shrewd swaps and emerged with a car 
worth $750. 

Errett Lobban Cord didn’t stop there. 
His love of cars kept him constantly on 
the fringe of the automobile world— 
even if it was the outermost fringe, such 
as junk yards and second-hand auto lots. 
Today, at 38, he is a monarch in the 
transportation kingdom. In the space of 
18 years he has spread his rule over al- 
most everything that moves—automo- 
biles, railroads, ships and airplanes! He 
has fought amazing financial battles with 
Wall Street and emerged victorious! 

It all started in the automobile busi- 
ness, which he entered as many another 
young man does, drifting into it because 
he likes to be around cars and to tinker 
with them. Cord rebuilt flivvers and sold 
them. He took a job as a salesman in a 
Los Angeles agency. He obtained backing 
for a string of filling, greasing and wash- 
ing stations, 


WHILE directing these and making 

them pay, Cord took his first flyer 
in transportation, operating a hauling serv- 
ice for mines in the mountains of Arizona. 
But he found this service as slow in 
profits as it was in actual motion. Back 
to the washing stations he went—to learn 
his first lesson. Trying to expand this 
business too rapidly for its own good, the 
bubble burst and left Cord without own- 
ership and with no assets other than his 
own capabilities and his knowledge of 
motors, (Continued on page 91) 
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FROM AUTO TINKERER 
TO BATTLESHIP BUILDER 


(Continued from page 90) 


In 1919, at the age of 25, he arrived 
Chicago practically broke. Forced to 
take the first thing at which he knew he 
could make money, Cord went with the 
Moon Auto Agency. Here he caught on, 
selling cars so well that he rose to dis- 
manager, then general manager and 
soon he acquired an interest in the busi- 
In 1924 he was made manager of the 
S wly dying Auburn Company. In two 
years he was president and owner. The 
ankers who had brought him in to save 
the business were out entirely. 

When he came to Auburn he found 
an immediate opportunity to cash in on 
his former experiences with old Fords. 
The company was loaded up with a lot 
of obsolete models. He had them re- 

‘inted, altered them a bit and sold them 
ut at fire-sale prices. This netted the 
company half a million dollars. Debts 
were paid off. A year later the market 
was swamped with snappy Auburns at 
then unbelievably low prices. Auburn 
stock soared wildly—and Auburn Motors 
paid a dividend. Into this car had gone 
new ideas of weight, power, lines and 
speed—leaving their mark on every car 

since then. Lycoming Motors, Due- 
senberg and Columbia Axle came into the 
growing fold. 

Apparently cramped by the fact that 
he had a finger in only one form of 

nsportation Cord turned to another 

ld, Aviation. And suddenly that bud- 
ding industry awoke one day to find that 
Cord controlled the Stimson Aircraft 
Company. He was making and selling 
planes much cheaper than his competi- 
tors. He was producing half the airplanes 

lilt in this country! 


T 
V’ 
O 


yb. ACCOMMODATE this output he 
arted the Century Airlines, hoping 
parallel air routes already in use. But 
here he was stymied. Low as his mail- 
carrying rates were, he received no con- 
ts from the Government. He sold out 
to American Airways. Mr. Cord had 
given up—apparently. 

But not actually. As his price for the 
Century Airlines, American Airways gave 
an interest in their company, which 

s holding more mail contracts than any 
other line. Then, differing on company 

icies, Cord went to the mat with the 

sident of American Airways—and 
ed a gigantic financial battle which 
brought him what is recognized to 
the actual control of the company. 

By this time transportation had become 

newhat of a bee in his bonnet. Early 

he and his associates gained con- 

of the Checker Cab Manufacturing 

Company and its subsidiaries, giving him 

ownership of the largest cab fac- 
y in the country. 

Next in line were the railroads. In 

ugust, 1933, Cord bought 100,000 shares 

Kansas City Southern Railway, or 

of the outstanding stock. He could 
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A. 


. E. SMITH, President 
National Radio Institute 
The man who has directed the 
Home-Study Training of more 
men for the Radio industry 
than any other man in America 


RADIO EXPERT 





IT train you at home for many Good 
Spare Time and Full Time Radio Jobs 








Set Servicing : Broadcasting 


Spare-time set servicing 1 9 % Stations 

pays many N.R.I. men 3 Employ managers, en- 

$5, $10, $15 a week ex- gineers, operators in- 

tra. Full-time men make stallation and _ mainte- 

as much as $40, $60, “3% nance men for jobs 

$75 a week. BS ‘i paying up to $5,000 a 
ean ; year. 














Radio 


Radio is making flying 
safer. Radio operators 
employed through 
Civil Service Commis- 
sion earn $1,620 to 
$2,800 a year. 











Radio 
Factories 


Employ testers, in- 
spectors, foremen, 
engineers, servicemen, 
for jobs paying up to 
$7,500 a year. 








Television 


Television is the com- 
ing field. You can get 


ready for it through 
N. R. I. training. 











Send for my book of information on the opportunities in Radio, It’s FREE. 
Mail the coupon now. Get the facts on your opportunities in this field with a 
future. N. R. I. training fits you for jobs making, selling, servicing sets, to have 
your own business; to operate on board ships, in a broadcasting or commercial 
land station; for television, aircraft Radio and many other branches. My FREE 
book gives you full information on Radio’s many opportunities for success and 
how you can ods learn at home to be a Radio Expert. 

Many Radio Experts Make $40, $60, $75 a week 

Why struggle along in a dull job with low pay and no future? Start training 
now for the live-wire Radio field. I have doubled and — salaries. Many 
men holding key jobs in Radio got their start through N. I. training. : 
Many Make $5, $10, $15 a Week Extra ‘dimeas at Once 

Hold your job. I'll not only train you in a few hours of your spare time 
a week, but the day you enroll I'll send you instructions which you should 
master quickly for doing 28 Radio jobs common in most every neighborhood. 
I will give you Radio Equipment for conducting experiments and making tests 
that teach you to build and service practically every type of receiving set made. 
Fred J. Dubuque, 19 Church St., Oswego, N. Y., wrote: “I have made about 

$1,200 in a little over two years’ 'spare-time Radio work.”’ 


CT NOW—Get My Book—FREE 


My book has shown hundreds of fellows how to make more money and win 
success. It’s FREE to any ambitious fellow over 15 years of age. Investigate. 
Find out what Radio offers; about my Course; what others who have taken it 
are doing and making; about my Money-Back Agreement, and the many other 
N. R. I. features. Mail the coupon | for your copy RIGHT NOW. 

TH, President 
National Radio Rok ty : Dope. 4BP3, Washington, D. C. 


Sample Lesson FREE 


I'll send you a Free Lesson to prove that my Radio 
Course is easy, practical. That's how confident I am 
that I can train YOU at home in your spare time to 
become a Radio expert. Only my students could have 
this book in the past. I KNOW that when you see it, 
read it, examine it, you will be delighted with its 
clear, simple way of teaching Radio I KNOW 
because I have ALREADY trained thousands of men. 
Many of them with not even a grammar school educa- 
tion, and no Radio or electrical experience, have be- 
come Radio experts and earn two or three times their 
former pay. Mail the coupon now 





















THIS COUPON 1S GOOD for 


One FREE av Book 































. 
' 
J. E. SMITH, President y 
National Radio Institute, Dept. 4BP3 . 
Washington, D. C. ; 
Dear Mr. Smith: Please send me your manual ‘“‘A ; 
tird’s Eye View of Radio’’ and your book ‘‘Rich 
Rewards in Radio,’’ which points out the oppor- ' 
tunities for spare time and full time jobs in Radio | 
and your famous 50-50 method of tr — men to become Radio Experts through § 
home study. I understand that this me uné det no obligation é 
; LEASE PRINT PLAINL 
NM Sacaoiabsbedineieshe cae ; Age i 
© 
iddress ' 
ee igsunmppeincagenense pdienadanndsas the State ; 
i] 
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One Year From Today 


What Will You Be Earning? 


This may be the most important year in 
your life! Your whole future is apt to de- 
pend on how you take advantage of present 
business changes. 

The “New Deal” is opening up new jobs, 
creating unusual opportunities, bringing back 
prosperity. But that does not insure prosperity 
for you. Only you can insure that. 

For months—may be years—employers will be 
able to pick and choose out of the millions now 
unemployed or dissatisfied with their work and 
pay. Naturally they will pick the men with 
most preparation and ability. 

Youshould—you must—make yourself quickly 
more valuable—to protect what you have and to 
insure getting your share of the promotions and 
pay raises, It is being done by OTHERS—it can 
be done by YOU! 

Ask us to send you full details about our new 
spare time training, and to explain how it pre- 
pares you to meet today’s demands and oppor- 
tunities, also about our salary-increasing plan. 
If you really are in earnest, you should investi- 
gate at once, Check your field below, write 
your name and address, and mail. 


LaSalle Extension University 

Dept. 283-R Chicago 
Send me, free, the facts about the demands and 

opportunities in the business field | have checked 

—and about your training for that field. 

© Higher Accountancy 0 Industrial Management 
] Expert Bookkeeping © Modern Foremanship 

O Business Management OC Business English 

OC) Traffic Management O Law—LL. B. Degree 

OC. P. A. Coaching 0 Commercial Law 

0 Grocery Store Management C Stenotypy 

© Modern Salesmanship D Effective Speaking 


ar 
Name 


Present Position 





Addre 






High School 
Course in 
2 Years 


aa re ne 8 , 
This simplified complete High School 
course—specially prepared for home study 
by leading professors— meets all require- 
ments for entrance to college, business and 
eading professions. 















Over 200 noted Engineers, Busi- 
ness Men, and Educators helped 
prepare the special instruction 


ollege 
ainihng which offers you college-grade 
vocational training at home. 


U.S. Government figures show that the 
high school graduate averages $16 a 
we * more than the grade school graduate, 

while the college man averages $25 a 
week more than the high school 

graduate and $41 a week 

more than the grade 
school graduate, 






C 
T. 












The University of the Home 


No matter what yourinclinations may be, you can't hope 
to succeed without proper training. Check kind of work 
preterred and let us send you full details without obligation. 
American School 
Dept. H-237, Drexel Ave. at 58th St., Chicago 
Architecture & Building  __Electrical Engineering 
Automotive Engineering -__Civil Engineering 
Business Management ..Complete Law 
HigherAccount’s (C.P.A.) _.Mechanical Engineering 
Drafting & Designing .-High School Course 


Name 


, HowTo SecureA 
Ww Government Position 


Tells About These and Other Positions 


RAILWAY POSTAL CLERK 
$1850 to $2700 a year 
POSTMASTER 
$1200 to $2500 a year 
POST OFFICE CLERK 
$1700 to $2100 a year 
R. F. D. MAIL CARRIER 
$1800 to $2300 a year 


FREE BOOK ‘e's how Lean help 





ment Job. For 8 years I was Civil Service 

Examiner have helped thousand If eo “eonm a =. 
t o 50, you may qualify Get ready NOW for a gov 
ernment positior Send fe free boc rite o -OUDO 
ren ’ r fr k. Writ r mail coupon 
A. R. PATTERSON, Civil Service Expert’ ~~ ~~ ~~ 
16-2 Wisner Blde., Rochester, N. Y. 

Vleasesendmey rfreet k * ‘How t« eaGovernmentl tior 
Nacne 

Ad 





ecrets of Success 


_ FROM AUTO TINKERER 
| TO BATTLESHIP BUILDER 
| 


(Continued from page 91) 


now take the throttle of his own loco- 
motive, if he so desired. 

However, he wasn’t through yet. Sev- 
eral months ago he turned his attention to 
ocean transportation. For $2,000,000 he 
became owner of the New York Ship- 
building Company. The day after he took 
control an order came in from the Navy 
Department—a $38,000,000 order for two 
cruisers and four destroyers! Cord had 
grabbed off the largest slice of the Navy’s 
new contracts! 

It is impossible to analyze the factors 
which make Errett Lobban Cord the 
unique success he is—and to hold up that 
success as an object lesson for young 
men. However, it is clear that his amaz- 
ing career proves that there is no such 
thing as a “closed door” to success and 
advancement in modern business, regard- 
less of how many contrary opinions you 
may hear today. Cord had no advantages, 
either in education or in wealth, that the 
average man does not have when he sets 
out to make his mark in the world. What 
he did have—and still has—is a driving 
desire to reach whatever goal he sets out 
for and an ability for concentrating every 


effort toward that ambition. In that di- 
rection everyone can learn from Errett 
Lobban Cord—and, as he has demon- 


strated, it is highly profitable to learn. 


Calls Peious 


HIS department will give 

$5.00 for every true success 
story submitted by readers of Pop- 
ular Science Monthly, and which 
is accepted for printing in this 
magazine. 

Manuscripts will be judged on 
the individual merits of the case 
and circumstances involved. Only 
stories in which the author’s suc- 
| cess, or that of some one known to 
the author, has been gained by 
| some method of educational guid- 
ance, fitness for the job, or appli- 
cation to the work will be consid- 
ered. We are not looking for the 
“get-rich-quick” type of story. 

Manuscripts must be confined to 
500 words or less. They must be 
true and, if accepted, authors must 
be prepared to give us signed 
statements to the effect that they 
are true. Manuscripts submitted 
and printed become the property 
of this magazine, and we are not 
responsible for the return of re- 
jected stories unless postage is 
provided for this purpose. Ad- 
dress contributions to Success 
Story Department, Popular 
| Science Monthly, 381 4th Avenue, 
New York City. 

















— a U7; LAL 
LINCOLN points 


THE WAY to a fascinating aviation 


career with big pay success. Here Gov- 
ernment Licensed Instructors know how 
to properly train you for the better jobs 
in Aviation. Unexcelled equipment. 
Training includes blind flying, cross 
country, acrobatics, master mechanics, 
airplane and engine course. Government 
Approved School. 


Now is the time to start training. LINCOLN, the W 
Best Known School, is the place to start Exce| 
opportunitie for rich rewards to properly trained 
and mechanics as Lincoln trains you, in Central and 8 
America as well as in the I 3 Aviation courses t 


in either English or Spanish. Write! State your 
LINCOLN AIRPLANE & FLYING SCHOOL 
218C Aircraft Bidz. Lincoln, Nebraska 


Wrestling Book 














aed 


Be an expert 
wrestler. Learn at 
home by mail. The greatest 
wrestlers of all, Frank Gotch and Farmer Burns, both 
world’s champions have prepared the most wonderful course of les- 
sons ever written on Scientific Wrestling, Physical Culture, Seif 
Defense and Jiu-Jitsu. Be strong, healthy, with an attractive 
body. Handle and control bigger and stronger men with ease. Get 
this Free Prospectus—32 pages—brimming with thrilling informa- 
tion—No Charge—merely send 2c to cover postage, Don’t delay, 
Write Today for your copy. State your age. 

FARMER BURNS SCHOOL, 3392 Courtney Bidg., Omaha, Neb, 





make Crowns, 
Plates, Bridgework, 
etc., for Dentists. Easy 
practical way to learn me- 
chanical dentistry at home in 
spare time. Full equipment 
of tools and materials includ- 
ed with course FREE. Low 
tuition. Easy terms. Write 
for FREE BOOK about this 
money making profession that 
is not affected by machine 
age. 


McCarrie School of Mechanicai Dentistry 
207 N. Broad St. Dept. 594 Philadelphia, Pa 








BEA. RAILWAY 


INSPECTOR 


} Let Us Train You fora Real Job 
Active Men 19 to 50 

TRAFFIC INSPECTION in growing bus 

and railway p nger field is a pleasant 

uncrowded profession. Interesting, imp« 

| work, report to important officials: unlimited opp 

tunity. ravel or remain near home. 













We train you by our thorough, simple, home-st 
{ | course in a few weeks and on completion place y 

||j} & position paying up to $140 per month plus expense 
| Our record of 15 yrs: posit 
uates or tuition vafuadl 


tons found for our gr 
ed. Costs little; terms eas 
Write for Free Booklet which explains the spler 
opportunities for men with this training nou 
Standard Business Training Institute 


Buffalo, N. Y. 





Play Piano By Ear 
y Play popular song hits perfectly. 
Hum the tune, play it by ear. No 
teacher—self-instruction. No tedi- 
ous ding-dong daily practice—just 
20 brief, entertaining lessons, eas- 
ily mastered. 
At Home in Your Spare Time 
Send for FREE BOOK. Learn many 
styles of bassandsyncopation-trick 
endings. If 10c ‘coin or stamps) is 
enclosed, you also receive wonder- 
ful booklet ‘‘How to Entertain at 
Piano’’—and many new tricks, 











stunts, etc. 7 
Niagara School of Music 
Dept. 701, Niagara Falis, N.Y. 





DON’T COPY - LEARN TO ORIGINATE! 
RAYE BURNS will teach you HOW to CREATE 

ORIGINAL CARTOONS at home that you can 5 
SELL! Course has 26 lessons and 600 illustrations. _ 


Send name and address for free deteils. Onty..-- 
RAYE BURNS SCHOOL, Dept. S-X, Box 2194, Cleveland, Ohic 


POPULAR SCIENCE MONTHLY‘ 
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Become a Radio Expert 


lecen RADIOT ELEVISION 


lene Pictures—in Los Angeles 


Enroll with 
Na 00 neem gg 2 s. Qualify as a radio repair man; television 


A awaits you in 1934 if you train immediately. 


Bee station technician; electrician 
ther jol Bey arn room and board while learning. We 
ob. For Imited time we will allow coach railroad fare 
Send for free book which gives full details about 
you can qualify for, complete course of instruction 
aphs of school operations. Sign and mail coupon. 
——— A a a ars 


Pari NAL RADIO & ELECTRICAL SCHOOL 
Dept. PSR-2, 4006 So. Figueroa Si., Los Angeles, Calif. | 

| end me your big Free Book on Televisio mn, Talking Pictures, 
Electricity. Also details of R. R. fare offer. | 
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WANTED MANUFACTURERS 


ll or large scale for our NEW LINE of Cast 
& 10¢ Novelties, Ashtrays, Radio Ornaments and 
year sellers. Nospecial place or experience nec- 
we furnish full instructions with moulds and cooperate 
» buy finished goods. Chance of a life-time for man 
capital to get into this new and profitable industry. 
an strictly business and are over 21 write AT ONCE 

as 1934 wholesale season is now starting. 


METAL CAST PRODUCTS CO., Dept. E 


1696 Boston Road New York, N. Y. 











° IYTE 
OTATOES INT 
TURN Lid 00 CASH $ ALES from Ge > 


Harris makes ovet $8.00 NEW OUTFIT — works 


Amazing e unim rtant 

Potatoes. é k ‘Idfire — experienc t te 
e wi nd locate 

takes li We help finance a E 


d. 
— everything, furnishe + market waiting. 


1 million dolla 
WUICK. Get FREE FACTS. iii 


LONG- -EAKINS CO. 247 Ss. High St-, S 











Make money taking pictures. Prepare quickly during 
spare time. Also earn while you learn. No experience 
necessary. New easy method. Nothing else like it. 
Send at once for free book, Opportunities in Modern 
Phot. aver hy. and full chou or Ph 

RICAN SC OF PHOTOGRAPHY 
Dept. 1362 Ayeon Michigan Ave Chicago, U.S.A. 








Learn Public 
Speaking 


At home—in spare time— 20 minutes a 
day, Overcome “‘stage-fright,’’ gain self- 
confidence, increase your salary, through 
jability to sway o th ersby effec tive 
Jepeech. rite now for free booklet, 
How to Work Wonders With Words. 

North American Institute, Dept. 1362 
3601 Michigan Avenue, Chicago, I. 






















4 ‘Want a Big-Pay 


Broadcasting Job? 

If you have talent here's your chance to 
get into Broadcasting New Floyd Gib- 
bons method trains you for the job you 
want. You learn at home in spare time. 


| 
atl Course fully explained in Free Booklet, 
‘Ilow to Find Your Place in Broadcast- 
ing.’’ Send for your copy today. Give age 
Floyd Gibbons School of Broadcasting, 2000- 


14th St.,N.W., Dept. 4B51, Washington, D.C. 


es 





ENGINEERING 


adARCHITECTU RE 


Inte ' 















ive, Practical, Technical Courses, in Electrical, 
truc tural, rehitectural Engineering. 
Dipl ma in | yr. Short courses in E cae. 


P ant, Electric Refrigeration, Radio Tele 
x. Nonessentials eliminated Time and 
Money Saved. i yw tuition. Extensive modern equip- 


ork vg Fon mw rege ap 83 yrs. experience 
icce seful men 
FINLAY ENGINEERING ‘COLLEGE 
1003 Indiana Ave. Kansas City, Mo. 





ir famous Fancy White Queen 
3 Experience unnecessary 
i you how. Big demand, at 
prices. Marketing facil- 


& TOW 


Mus. 1A TOOINA 


lished Illustrated 
Write today! 
AN RICAN mususoom 


VOUSTRIE 
345 Woolnough side. il Ont. 


ied MBS WS 
EARN up to *25 A WEEK oz infilnas / 
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HOW TO STRENGTHEN AN 
OLD ROCKING CHAIR 


WO typical rocking-chair repairs are 

illustrated in the accompanying photo- 
graph. The broken backboard was strength- 
ened by drilling holes through the lower 
pieces at A to allow slender screws to be 
driven home. Slow-setting casein glue was 
used to give plenty of time for drawing the 
| joints together with the screws. 


| 
| 








Method of fastening a split backboard and 
strengthening two slender arms of a chair 


A piece was then fitted to the underside 
of the slender arms at B to receive two 
screws. The screw holes in the front of each 
arm were trued to a clean edge, and a plug 
was fitted in each to match the grain. In 
gluing up these parts, a certain amount of 


ingenuity is required to keep the hand 
screws or clamps from slipping, but it can 
be accomplished by using blocks as shown 
and, where necessary, placing one hand 


screw in a position where it will support an- 
other —Cuar tes A. KInc, 


DOWEL SERVES AS STAND 
FOR SMALL PICTURES 

















Any small picture frame can be stood up by 
inserting a dowel or two at the angle shown 


A Quick and easy way to make a small 
framed picture or motto stand up on a desk 
or table is to insert one or two wooden 
dowels in the back as shown. For a very 
small frame, drill a %4-in. hole into the back 
close to the lower edge in the center and at 
an angle of about 10 deg. Insert a piece of 
14-in. doweling about 1%4 in. long. Stand 
the frame upright; then lean it backward 
until it rests upon this extension. For larger 
frames, use two dowels, one near each lower 
corner—W, L. Fauror. 


SHELLAC MAKES SCUFFED 
RUG LIE FLATTER 


Ir A RUG scuffs up at a doorway, clean the 
back of the rug at this spot, coat it with 
shellac, spread a piece of waxed paper on 
the floor, and lay the shellacked rug on it. 
Weigh the place down with books or a large 
flat-bottomed pan, such as a roaster, filled 
with water. Leave until the gum has har- 
dened, then peel off the waxed paper. The 
rug will stay as flat as when new.—E. S 


























Do you have “original ideas”’ but 
do not know how to see them 
through? Do you have some 
inventions tucked away in your 
brain but hesitate to tackle actual 

cution of them? The world 
wants inventions—and offers 
fortune and fame to those who 
produce them! 

But you must have basic knowl- 
edge upon which to build success- 
ful inventions. And now, through 
this new, thorough and economi- 
cal International Correspondence 
Schools Course of Inventing and 
Patenting, you can acquire—in 
spare time—all the essentials you 
need to become a full-fledged in- 
ventor, provided you already have 
the inclination and the determina- 
tion. If you have these, you can- 
not afford to ignore what this 
course offers you! Mail the cou- 
pon for complete information. 
It’s free 


INTERNATIONAL CORRESPONDENCE SCHOOLS 





“The Universal University” 
BOX 7672-G, SCRANTON, PENNA. 


Please send me your free booklet, “Who Wins 
and Why,’’. and explain fully about your course in 
the subject marked X; 


DJINVENTING AND PATENTING 
0) Accountancy 

0) Advertising 

C) Electrical Engineering 
0) Drafting 

© Show Card Lettering 
© Good English 


0 Chemistry 

0) Radio 
Aviation 
Refrigeration 
Air Conditioning 

0) Architecture 


Name 


Address 

























































































Railway Mail Car 


Railway Postal Clerk 
$1900 to $2700 a Year 


pccccscsccccc 
Franklin Institute 
/ Dept. T7280, Rochester, N. Y. 


Many Other Government Jobs 
MEN—BOYS 18 to 50 
Paid Vacations 

Common Education 


Usually Sufficient 4 Gentlet K vithout 
4 charge ith list of 
What you do with — | S Gove ) paid position 
the coupon eo Advise , th alarie 
means more to S| var lutic ca n and full partic 
you than to ° . “ 
anyone 
else. 
r. 
Mail it. ‘ieee 
/ 
4xa 


Addr 


PROFITS 





PAY 


FORHOME © 


Easy Terms | 


m4 " I 
1 Ss G ‘ and Statler 


Hi s I 
GUARANTEED 


FREE Book *\ tra P Wat ma a 





H-B CO., 6442 H. B. Bldg., Racine, Wis. 


A BIT OF 
OLD ENGLAND 





An English manor house in its own estate of 3600 
with 50 miles of delightful bridle trails, 
adjoining a famous winter golf Over- 
night from New York. Sedgefield Inn—amodern 
hostelry with that atmosphere of resthul comfort 


acres 


course 


expressed in the terms of a famous visitor as ‘a 


bit of Old England 


MAIN LINE SOUTHERN R.R 


U.S. ROUTE 7O 
N. C. ROUTE 10 


SIEDGIEFUEILD INN 


GLEENSECEC. SCRTH CAROLINA 


Louis D. MILLER, MGR. 








Always mention Popular SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 


HOW TO BUILD A MINIATURE STAGE 


(Continued from page 57) 
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baa eincilaeihill 
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Stage with main draw curtain closed. The 
slot in the floor is to take the footlights 


all material to size as given in the list, start 
work on the base. First lay out the material 
necessary and nail the different pieces together 
to form a frame as shown in the drawings. 
\fter the frame is finished, tack wall board 
about 14 in. thick on the two ends. The wall 
board should be of the smooth, compressed 
hber type, not plaster board or porous in- 
sulating board. Bring these end pieces up 
flush with the front and bottom edges of the 
frame, but let them project 4 in. above the 
top and '4 in. at the rear. Next fasten 
in place the front piece of board; this is long 
enough to cover the ends of the wall board on 
each end of the base. Fasten the floor down 
with tacks every 2 in. to keep the wall board 
from warping out of place. Finally the back 
of the base is covered with wall board. Each 
piece, when it is cut to size as listed, should be 
marked where it is to go. In this way no 
mistakes will be made. Picture molding may 
be nailed around the top of base on the front 
and ends as shown in the photographs. 

The back of the stage is next made simply 
by assembling a frame as shown and covering 
it with wall board. The two ends ar? made 
in ihe same manner, only in this case the 
wall board extends over the front edge 34 
in. and the back edge % in. as shown. 

When the frame for the front has been com- 
pleted, fasten the wall board into place, making 





Base, back, and end. 
pairs of screw eyes hold the frames together 


Nails dropped through 


sure that all parts are square; then saw out the 


stage opening, 28 in. high by 34 in. wide. Sand- 


paper the edges smooth. Picture molding may 
be used to frame this opening if desired. 

In order to set up and take down the stage 
with ease, '4-in. holes should be drilled through 
the bottom edge of the side frames and in the 
frame of the base to match. Set the pieces in 
their proper positions and drop long nails into 
the holes. At the top, the pieces can be held 
in place with loose pin hinges, or large nails 
may be dropped through screw eyes, as shown. 

The frame for hanging the scenery is made 
by screwing together the three pieces marked 


O', O*, and P on the drawings. To hold this 
frame in place, four smail metal hangers R 


should be prepared as in the sketch. The | 
scenery is held in place with wire hooks hang. | 


ing from this frame. 

When the stage is finished, paint the entire 
inside with flat black paint in order to stop 
all reflections. To finish the outside, paint it 
with flat paint in any color you desire. One 
should choose a color that will harmonize with 
the curtains and materials you intend to use, 
The molding around the stage opening may 
be painted pale gold; and if it is too bright, tone 
it down by brushing on a thin glaze composed 
of burnt umber and turpentine. Before this 
glaze has set, it should be removed from the 
raised parts of the trim by wiping with a 
clean cloth. The small amount left on will 
tone down the gold and will give an artistic 
effect. 


In articles to follow, Mr. Hicks will tell h 
to make the curtains, scenery, and electrical 
equipment for this miniature stage. 








List of Materials 
WOOD (PREFERABLY WHITE PINE) 
Mark No. of — For I Ww x 
\ } Base M4 1! 46 
b } fl 1 28! 
C ! 22 
D 1 oY 1! 44 
E 4 4 l : 
| 4 Ends l 
G 4 ¥ ]! 35 
H 2 Back j! 41 
I 4 3 l 35 
J Front 1! 43 
kK ? ’ 1! 35 
I 2 1 28 
M l 1% 37 
N 1% 3 
0 Scenery ' l 20 
P l l 1'4 44 

FIBER WALL BOARD 
No. of For I W L 
Pieces 

l Floor 30 46 

1 Front of base 514 (46! 

2 Ends of base 514 30 } 
l Back of base } 5% 46 

1 Front + 35 46 | 
l Back 35 46 

2 Ends 24% 35 

PICTURE MOLDING 
? pe. 2 in. wide by 30 in. and 1 pe. 2 in. 


by 38 in. for around stage opening. 


pe. 2 in. wide by 32 in. and 1 pe. 2 in. 
by 48 in. for around stage base, front 
and two ends 


MISCELLANEOUS 
4 pair 1 by 2 in. loose pin hinges (or screw 
eyes and nails) for holding frames to- 
gether. 
5 it. of No. 18 wire (for hooks). 
4 metal hangers made as shown in de- 
tail drawing. 


Paint pt. flat black, 1 pt. flat paint of 





l 


| 

any desired color l OZ. pale gold 
bronze. | 
Nails, tacks, and screws. 
Nort Dimensions are given in inches 


Prices will vary considerably in different loca | 
ities, but the author paid $1.75 for wall board | 
$1.50 for white pine, 30 cents for picture 
molding, $1 for paint, 10 cents for wire, 20 
cents for the hangers that support the frame 
ibove the stage, and 10 cents for nails and 

, 








Subscribers are requested to notify us 
change of address four weeks in advance 
the next publication date. Please be sure 
give both old and new address. 
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/] AccOONTAR 


ountants and C. A.’s earn $3,000 to $15 1008 a year. 
firms need them. Foniy 12,000 Certified Public Account- 
ted States. e train you thoroly at home in spare time 

aminations or executive accounting positions. Previous 

cessary. Training under the personal supe Friston of 
Bm. C.F. A. P. 





‘ tent olz, A , and a large staff « 
nembers of the Ame rican Institute of Acco oneunte. 
»ook, *‘Accountancy, the Profession that Pays. 


e Extension University, Dept. 283- * anatecwe 
» School That Has Trained Over 1,100 C. 


TRI-STATE COLLEGE 


OEGREE IN 2 YEARS 


LaSalle 












B. S. Degree in Civil, Electrical, 


Mechanical Chemical Radio, 
Aeronautical Engineering; Busi- 
ness Administration ana Ac- 
counting. Those who lack high 
school may make up work. Low 
costs. Students from all parts of 
Sc * §Ist the world. Write for catalog 
Engineering Year 524 College Ave., Angola, Ind. 








RA DIO ENGINEERING 


s offers a combined course of 
mbracing all phases of Radio 
1ining with modern equipment 
i Chicago schools Also nnesterts é 


Home Stu dy Cours se8 under n 


ma 


RCA INSTITUTES, INC., Best. PM- 2 
75 Varick St., N. Y. 1154 Merchandise Mart, Chicago 


rgnized Standard in Radio Instruction Since 1909 

















Make money in advertising. Prepare quickly during spare 
time. Also earn while you learn. No experience necessary. 
New easy method. Nothing else like it. Send at once for 
free booklet—**Win Success in Advertising’’, and full 
particulars. No obligation. 

Page-Davis School of Advertising 
3001 Michigan Ave., Dept. 1362, Chicago, U. S. A. 





Be a Television Expert 
“ey, LEARN geant solve 


Leaders predict new system television requires 
tho usands relay and broadcasting stations. Ultra- 

yort waves permit 80,000 television stations in 
4 America alone. Here’s opportunity! Get in NOW and 

“build up’’ with new industry in new era. Thorough 
training gualifies for lst Class Radiophone operator 
license, Real experience at Television Sta. W9XAL, 
be ow for free folder, ‘‘Pictures on the Air.’ 

- Q. Noel, Pres. First National Television, Inc. 
Deni. E-2,Power & Light Bidg. Kansas City, Mo. 





OWN_A CARAMEL @ 
Pop-CoRN STOREe 


: a Make quick success with CARM EL- 
. CRISP ... sensational new candied 
Pop-Cornconfection. Stores going strong- 
Openings in many towns. Little capital. 
supply complete equipment . . help finance ena 
locate you . . furnish store plans .. successful 
original formulas . . teach process. Send for 
Free book . ‘Golden "2 of Profit’’ 
Explains ail. Write t No obligation. 
Carmelcrisp Machine Co., 


247 High St., Springfield, Ohio 


Follow This Man 


Service Operator No. 38 is on 
the ejebl Running down Counterfeit 
Gane. Tell-tale finger prints in mur- 

girl's a 2 Thrill, Mystery. 










$3,000 a Year and Up 
YOU can become a Finger Print Ex- 
ert at home, in spare time. Write 
‘or details if 17 or over. 
institute of Applied Science 
920 Sunnyside Ave. 
Dept. 13-62 Chicago, ill, 








Trained men and women for impor- 
tant positions in PHOTOGRAPHY 
Opportunities are plentiful Learn 
quickly and easily by the famous 
N ; method of instruction. 
Personal attendance or Home Study 
Courses in Commercial, News, Por- 
trait, or Motion Picture photogra- 
phy. Established 1910. Free booklet, 
How to Succeed in Photography, 
WEW YORK INSTITUTE OF PHOTOGRAPHY 


UOT Ndahd 10 West 33 St. (Dept. 5D) New York, N.Y. 





Cnt  Boperes 
Free?’ a mode | 
to Mech chiar. Write for it. 


WANTED! | 









100% improvement Guaranteed 


We build, strengthen the vocal organs — 
not wit. inging lei but by Con oe 
sound and scientifically correct silent exercises . . 
and absolutely guarantee to a any singing 

or king voice at least 100° rite for 
wonderful voice book—sent free. “Learn WHY you 
can now have the yoice you want. No literature 
sent to anyone under 17 unless signed by parent. 


oanract. Voices INSTITUTE, Studio 13-62 
0. Michigan Ave., Chicago 

















How to Cut Bevels 


for Tables with 
Flaring Legs 


V ANY home craftsmen at some time 
4 or other have admired a table or 
stool with flaring legs but have decided 
that the compound bevels necessary to 
give the legs the desired flare were a step 
beyond their skill. In this, as in many 
other cases, the apparent difficulties are 
exaggerated, as may be seen by studying 
the method of con- 
structing the Colo- 
nial table  illus- 
trated. 

Pine, maple, 
birch, red gum, or 
oak may be chosen 
for building the 
table; in fact, with 
the exception of 
the red gum, all of 
these woods were 
commonly used in 
the period during A popular design for 
which this type of an occasional table. 
design originated. 

The first step is to lay out the legs and 
turn them to shape. The foot rails, which 
are made next, should be cut about 
in. wider than required to allow the top 
and bottom edges to be beveled so they 
will conform to the flare of the legs as at 
A in the illustration on the following 
page. 

The cuts can be simplified by making a 
special bevel box on the same principle 
as a miter box. Lay out the right and 
left angles of the legs on both sides of 
the box as at B, and square across the 
top edges as at C. With a fine, sharp 
saw make accurate cuts to these lines. 
Make a piece about 2 in. wide and 2 ft. 
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Dimensioned drawings of the table. The top 
view of the top rail assembly is shown dotted. 
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MOULDING A 
MIGHTY ARM 






“THIS BOOK 


is Completely Ilus- 
trated and Discloses 
my Secret Methods! 


A Special Course on Arm Building 


ONLY 95c 


HY NOT get an arm of might with 

the power and grip to obey your 
physical desires. I have taken weaklings 
whose arms were scrawny pieces of skin 
and bone and in a short time developed 
them into strong men of powerful prof or- 
tions with bulging biceps and brawny fore- 
arms...strong, solid arms of power that are 
respected by men and admired by women. 

This course is specially planned to build every 
pany ge tye It has been scientifically worked 
out for that purpose. Many of my pupils have 
developed a pair of ameree shaped like a horseshoe, 
and just as strong, and a pair of biceps that show 
their double head formation. The sinewy cables 
between the biceps and elbow are deep and thick 
with wire cable-like ligaments. The forearm bellies 
with bulk, the great supinator lifting muscles be- 
come a column of power, and their wrists are 
alive and writhe with cordy sinew. 

Send 25c. for this course to day. Why not start 
now to build a he-man’s arm. 

You can’t make a mistake. The assurance of the 
strongestarmed man in the world stands behind this 
course. I giv ps the secrets of strength illustrated, 
and explained as you like them. Mail your order 
now while you can still get this course for only 25c. 

I will not limit you to the arm. Try any one of 
my courses listed in the coupon at 25c. Or, try all 
six of them for only $1.00. 

RUSH THE COUPON TODAY! 

Mail your order now and I will include a FREE 
COPY of “NERVES OF STEEL, MUSCLES LIKE 
IRON.” It is a = book to the strength fan 
and muscle builder. Full of pictures of marvelous 
bodied men who tell you decisively how you can 
built symmetry and strength the Jow ett Way! Reach 
Out . , . Grasp This Special Offer! 


FRE =lele)] Guseas 












EACH ORDER 


JOWETT INSTITUTE 


OF PHYSICAL CULTURE 
Dept. 29 Bc, 422 Poplar St. 
Scranton, Pa.: 

George F. Jowett: Yourpropos!- 
tion looks good to me. Send, by 
return mail, prepaid, the courses 
checked below for which I am en- 
closing. 
Li Moulding a Mighty Arm, 25c¢ 
() Moulding a Mighty Back, 25c 
© Moulding a Mighty Grip, 25 
CO Moulding a Mighty Chest. 25c 
( Moulding Mighty Legs, 25c 
(7 Strong ManStunts MadeEasy25e 
Cl All 6 Books for $1.00. 











** Nerves of Steel, 
Muscles like Iron’’ 
SENT FREE! 


Age— 
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or 
On Easy Terms. 


10 Day Trial 
No Money Down 


Positively the greatest _bargain eve r offered! A genuine late 
model Underwood No.5, for only $39.90 (cash) or on easy 
terms. Think of it, less than the manufacturers’ original 
price. Send for your 10- day Free Trial at once while this 
offer lasts. See for yourself, without risk. Every machine 
fully guaranteed 


Lowest Terms—Only 10c a Day 
Money Back Guarantee 


Send 


Famous 


0. 
Refinished 





LearnTouchTypewriting 
Complete (Home Study 

Course of the 
Sant Spe 
System i 
@asily \earr 
ing this oe 





uupon for 10-day trial—if 
je to keep it pay only $2.50 
ntil $44.90 (term price) is 
Limited offer—act at.once 















paid 
— eee ee ee ee ee ee ee ee ee ee ee ee, 

| INTERNATIONAL TYPEWRITER EXCHANGE, 
231 West Monroe St., Chicago, t!., Dept. 207 
Send Underwood N F. O. B. Chicag at once 
tria Di am not perfect satisfied | can return it express 
eep it I will pay $2.50 a month until I have paid $44.90 
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4 Inches of Muscle 
Put On Your Arms 


...or we will refund your money 


The German Iron Shoe Muscle Builder is 
the greatest exerciser made to build 
giant-like arms, wide powerful shoulders, 
brawny back and tremendous chest. 
John Filepone added 5 in. to his arma, E. 
Peters 1 in. on each bicep the first week, 


SPECIAL FREE OFFER 

The Iron Man’s Famous 60-day illus- 
tr: 4 -d Picture course of exercise instruc- 
tion, and Strength Resistor is included 
FREE, thereby making thisthe greatest 
body building offer ever presented. 
Follow the choice of champions and get 
that grip of steel. Ring in now on our 
special offer for the lowest priced and 
biggest result getting exerciser under the 
sun. Send for free illustrated informa- 
tion No obligation Print your pame 
in margin and mail to-day to 


American Athletic Appliance Co. 
4324 Paul Street 


Dept. PS-2, Philadelphia, Pa. 





THE MYSTERIOUS WORLD 
WITHIN YOU 


Those strange feelings of intuition and premo- 
nition are the urges of your inner self. Within 
you there is a world of unlimited power. Learn 
to use it and you can do the right thing at the 
right time and realize a life of happiness and 
abundance. Send for new, FREE. SEALED 
BOOK that tells how you may receive these 
teachings Address: FRIAR 


ROSICRUCIAM BROTHERHOOD 
AN t N 








































6 in. long to be placed as indicated at 
D, its bevel being such that when it is 
in place the rail will stand at the flare of 
the legs as shown at E. This angle block, 
which should be cut and planed very 
carefully, also may be used in cutting the 
foot rails. 

It is obvious that if each rail is held in 
the box against piece D and sawed 
accurately as guided by the cuts B, the 
cut will have the correct bevels. 

It is easier to keep the face of each 
rail and of its adjoining legs flush and 
straight across than to recess the rails. 
Place the legs face down on a flat surface 
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PLANE TOP AND BOTTOM 
EDGES TO BEVEL 


The bevel box and how it is used to cut the 
compound angles; and one way to fasten the top. 


and fit the rail, face side down, against 
the same surface. If the leg and rail do 
not fit, a fine shaving or two may be 
taken from the side of the leg or from the 
end of the rail. In the latter case, be sure 
that the bevel of the rail is not changed. 

In antique tables of this type, mortise 
and tenon joints were used, but for the 
sake of simplicity dowel joints may be 
substituted. Four 3¢-in. dowels should 
be fitted in each joint of the top rails, 
and two in the foot rails. Make sure that 
the holes in each rail are bored parallel 
to the face and edges of the rail as at F 
in the assembly drawing, and that each 
hole in the leg is bored parallel to the 
face and so as to conform to the flare as 
at G. This insures the straightness of the 
dowel holes. 

Smooth the rails and assemble two pairs 
of legs with their corresponding rails, 
taking care that the rail and leg faces 
are in the correct relation to each other. 
When the glue has thoroughly hardened, 
fit the other rails in the other sides of 
the legs by the same method, and repeat 
the gluing process. The top of each leg 
should be cut down to conform to its 
adjoining top rails, and the top made, 
fitted, and fastened with dowels set 
into the rails and the top or with screws 
as at H. 

Remove blemishes and superfluous glue 
and smooth and sandpaper all surfaces 
to make ready for finishing. The table 
may be finished in the natural wood by 
repeated oilings or given three coats of 
orange shellac. If preferred, the wood 
may be stained, given three coats of 
thin shellac, each rubbed with 4/0 sand- 
paper, and then polished with wax to 
obtain a finish.—C. A. K. 





QUICK 


Suceess e and 
what a Thrill! 


For YOU! Quick succ ess, 
and the big thrills of life, 
with a P-A Sax’! Popu lari 
ty! Soft job! Big pay! Many 
play tunes first week; join 
band or start your own 
dance orchestra in 3 
months, with a fre ve blow. 
tone sure, P-A Sax’, Trump. 
et, Trombone, or Clarinet. See 
your local P-A Dealer. Try an 
instrument. Ask about the new 
features, moderate prices, easy terms. Or write to us 
for free booklet. No obligation. Get started now, 


PAN-AMERICAN ftksanr, inctana |; 


SNodercal, IE LIP 
PHOTOELECTRIC CELL » 


Atlast! A cheap, efficient photoelectric cell. Just the thing 
fore = rimenters, inventors, practical men, etc. Can be 
hooked up to operate a relay, so that when a light (car 

light, flashlight, etc.) flashe »sonit, willoperateanything 
by electricity—starts motor, radio, opens door, et 
Does not have to be used in dark, can be used 
in sunlight and still be operated by a special light. 
Television is base d on this cell. Has been used in 
television and wil! do very well for experiments. 
You’!! have hours of fun by working with this 
cell—making your own experiments, inventing 
and devising new uses. In fact, no modern 


TELEVISION 
Best and cheapest 
book on_ television 















perimenter_ is 
complete witl 
out one of 


— } these. lus 10 
sare d 4 ney t The principle h postage and 
Sees Rot Reve seme been thoroughly tested. packing 
high grade _ binding " 


The photoelectric cell comes comp! ete 
a few parts which require but fift 
thirty minutes of inte resting work 8- 
semble. The work is not only interest 
ing but also gives you the pr ple 
of the cell, and you do not work with an 
‘unknown’ piece of apparatus. Reme 
ber, complete directions hook-uy 
various uses, etc are given witt 
wa hogy ready toasse mble ina few mi 


of books selling for 
over $2.00, is well 
printedande mbodies s 
all the facts of tele 
vision, Complete 
frombeginningtothe 
latest facts — c ~— 
television, cath« 
ray tube, etc. Tiimels y 
Matsonconstructing 
ets an only 
15c po 











ce, complete : 
TAY id 10c for postage and packing “50c 





‘WINSTON & COMPANY, Dept. 18, HARTLAND, WISCONSIN 










Better Built 
Lower Prices 


— 


Canoes $38 and up 


Only Boats With 
Full Length €pray Rails 


Keep passengers perfectly 
dry—even at high speeds. 
Catalog also shows snipe sail = 





Rowboats $36 and up 


boat complete with sail for a 
$165. Two big factories. 
Prompt shipment 

ATALOG FREE 
Write for yo uur copy. State kind of 
boat in which you are interested. Motor Boats $395 and up 


THOMPSON BROS. BOAT MFG. CO. “ 
219 Ann St. PESHTIGO( Write to )119 Elm St.. CORTLAND 
wisco either place NEW YORK 





Outboards $36 and up 















; HAENEL 

‘ ” 
100 SHOT 
REPEATER ; 
Latest Model 1934 Haenel { , y Lf 
repeating pistol. Sturdy, § 

massive construction, easy 
cocking lever, 100 shot mag- 
azine. For target. Powerful for small 
game. Blue or Nickel finish, shoots 
B.B. steel on Weight 18 oz. FREE— 
500 Shots, 10 Targets, Leather Holster. 

982.09, deposit 2. Cc m4 D. 


‘HUDSON ‘SPORTING GOODS, . 52° WARREN ST, NEW YORK 


MONEY IN MUSHROOMS 


Earn upwards of $25 weekly or more, growing 
for us in cellars or outbuildings. Booklet and 
particulars free. Established 25 years. 


ADANAC MUSHROOM CO. 


Dept. J 
Take Orders for Popular Science 


Friends Buy it on Sight! 


Learn How Easy It Is To Make Real 
Money in Spare Time! 
MAIL COUPON JODAY 
Se ee eae eee = = = se aaa ee er 
POPULAR SCIENCE MONTHLY 
381 Fourth Ave., New York, N. Y. 
Please send me full information free on how I car 
make big money in my spare time. 








Toronto 10, Canada. 
SPARE 


rime MONEY AHEAD 


(NAME) 


2-34 ( ADDRESS ) 
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AUTOMOBILE TRADITIONS CHALLENGED 


(Continued from page 15) 


\ 


<1yt 


elope” 


ter ot 


lired to carry the 


» was in the neighborhood of 5,000 per- 
eater than it was at forty miles an hour. 
dditional mile of speed above forty is 
; hard to get as the preceding one be- 
wind pressure increases with the square 
speed. 


\N ordinary machine, making seventy 
es an hour, eighty-five percent of the 
s power is required just to force the 
through the air; only fifteen percent is 
to overcome rolling resistance, fric- 
load. The average modern driver, 
fifty miles an hour on the open high- 
irns up seventy percent of his gasoline 
eet through the air! 
erfectly streamlined car, according to 
\lexander Klemin, of the Guggenheim 
| of Aeronautics, in New York City, 
cut fuel bills thirty percent at thirty 
in hour and would clip them in half at 
mile pace. Such machines would con- 
less gasoline when traveling fifty miles 
ir than a present-day car uses at thirty- 
Fifty miles on a gallon of gas is entirely 
le with proper streamlining, tests con- 
| at the University of Michigan by Prof. 
Lay have indicated. 
is interesting to note that the finest 
nlined sedan of 1933, according to Prof, 
n, is actually only nine percent better in 
t of reducing wind resistance than a sedan 
2. At sixtv miles an hour, present-day 
obiles produce virtually fifty percent as 
resistance as they would if they pushed 
them flat plates equal to their head- 
Ca. 
ring the last decade, manufacturers have 
sed speeds by piling on horsepower. 
vital streamlining is to higher speeds, 
no increase in power, is illustrated by 
ecords of the Schneider Cup Race. The 


ner of this aviation classic in 1915 traveled 


miles an hour. In 1931, the winner 
d 340 miles an hour. Had there been 
vance in streamlining during the inter- 
years, aeronautical authorities calcu- 
engine required to drive the first 
at the speed of the second would 
had to have 29,200 horsepower. As a 
fact, the 1931 seaplane carried an 
ne of 2,300 horsepower, approximately 
thirteenth the former figure. Streamlin- 
ind aerodynamic advance accounted for 
difference. 


LOW speeds, under forty miles an hour, 
wind resistance is not so important. But 
erage highway speed, with improved 
and better cars, is now placed at fifty 
an hour. By 1940, it is expected to be 
four miles an hour. 
nsequently, in research laboratories, on 
ng* grounds, in university workrooms, 
tists, motor-car makers, and body build- 


have been busy grappling with the prob- 


of streamlining. In their studies they 
used curious instruments and special 
ratus. They have driven at high speeds 
ge cars studded with pitot tubes which 
ded air pressures at different points on 
ody. They added lines of brilliant dye 
eams of water passing over wooden 
ls to learn the points of most disturbance. 
have placed full-sized machines on “roll- 
carpets” which showed the horsepower 
cars over the ground 
n the wind pressure was nil. 

fact, many laboratories 
ial equipment of their own. At the Uni- 
ity of Michigan, for example, “floating- 
trucks, machines with special bodies 


worked out 


inced so they moved on the chassis when 


| resistance forced them back, recorded 


!-on pressures under road conditions. 


Supplementing this research work have been 
numerous experimental cars embodying ultra- 
streamlining. In England, the curious steel 
beetle built by Sir Dennis Burney scooted 
along the roads at surprising speeds. In 
America, the Dymaxion of W. Starling Burgess, 
the Dream Car, exhibited at a recent Detroit 
show, and the Arrow Plane of Lyman Voelpel, 
have all pointed the way to the future. 

Because automobiles run close to the ground 
instead of flying through the air, compromises 
and modifications of the ideal teardrop 
streamline shape are necessary. No one knows 
— how the ultimate streamlined car will 
ook, 


HAT it may carry fins at the rear like an 

airplane, is indicated by tests completed, 
not long ago, by the U. S. Bureau of Stand- 
ards, in Washington, D.C. Fully streamlined 
cars, their wind tunnel experiments revealed, 
have a tendency to turn under certain wind 
conditions. Thus side winds might produce 
forces causing the car to skid. Vertical fins, 
such as are used on ultra-speed machines, may 
solve the difficulty. 

Another problem, however, awaits the de- 
signers of streamlined cars. The curve of the 
auto’s top, acting in the manner of the upper 
surface of an airplane’s wing, may provide 
sufficient lift to interfere with the traction of 
the wheels. Sir Dennis Burney’s English 
machine, for example, developed an estimated 
lift of 300 pounds when its speed reached a 
hundred miles an hour. 

Outweighing these problems, are the obvi- 
ous benefits of streamline constructon. The 
wider front will enable three people to sit 
comfortably in the forward seat. The curving 
body, replacing the straight lines of present 
cars, cuts out blind spots and increases visi- 
bility as much as twenty-five percent. In the 
Dream Car of the Detroit show, a periscope 
above the driver’s seat afforded practically 
100 percent visibility to the rear. 

Closely connected with the streamlining ex- 
periments, have been recent investigations in- 
to the riding quality of motor cars. Using 
original apparatus—three directional acceler- 
ometers, steadiness meters, and _ vibrating 
platforms and seats—workers at Purdue Uni- 
versity, Ind., under the direction of Professors 
H. M. Jacklin and G. J. Liddell, have ana- 
lyzed riding comfort and the effects of vehicle 
vibration upon human beings. 


RECENT announcement of great im- 

portance in connection with increased 
riding comfort is the introduction on several 
makes of cars of independently mounted front 
wheels. In the cars of one manufacturer, by 
eliminating the front axle and attaching each 
front wheel directly to the chassis by means 
of its own spring, the wheels are permitted 
to rise and fall independently of each other 
and thus absorb road shock without trans- 
mitting it to other parts of the frame. The 
opinion expressed in automobile circles is 
that this and other improvements in the 
American cars of 1934 give them speed and 
riding comfort never before known. 

To sum up. Since less power will be re- 
quired to overcome air resistance in stream- 
lined machines, there will be more power 
available at any speed for acceleration and hill 
climbing. Since the body curves farther out 
to the sides, it will be roomier and the win- 
dows will provide better vision. And, since 
smaller engines will be sufficient to reach 
speeds that require large-horsepower motors 
today, gasoline consumption will be greatly 
curtailed and economy of operation increased. 

These are the goals toward which the wind- 
fighting automotive engineers are working in 
creating their new designs. 
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Know Electricity as 
Experts Knowlt / 


HIS revised and enlarged Library gives you noth- 

ing but first-hand facts drawn from actual electrical 
work as given by experienced experts. Right oged the 
start you can apply this knowledge, and prepare your- 
self for a bigger job and better pay. 


A combined home-study course and reference 
library of master electrical practice 


The Croft Library 
of Practical Electricity 


7 volumes, 3000 pages, 2100 illustrations 


about motor 
transformers, circuits 
distribution systems—electrical machinery 
of every type—-wiring for light and power—wiring of fin 
ished buildings—underwriters and municipal requirement 

illumination in its every phase—the latest and most im 
proved methods of lighting—lamps and lamp effects, et 
how to do a complete job from estimating it to completion 
By spending a little time each day on the books you can 
in a short time, attain a practical working knowledge of 
the entire field of modern electrical practice 


TEN DAYS’ FREE EXAMINATION 


No Money Down—Small Monthly Payments 


Croft tell you need to know 
generators 


switchboards, 


you the things 
armatures, commutators, 


|.Free Examination ‘Coupon, 





McGraw-Hill Book Company, Inc., 
330 W. 42nd St., New York. 
You may send me the seven volumes of the Croft Library of 


Practical Electricity for 10 days’ free examination. I agr to ° 

| return the books, postpaid, in ten days or remit $1.50 then ‘and | 
| 

| 

| 

! 


$2.00 a month until the special price of $19.50 has bee: n paid. 


Name 


| Home Addre 
! City and State 


| 
Position 


Name of Company 
P.5.M. 2-34 


~ CHEMISTRY 


Complete, practical home-study 
courses prepared by some of the 
best-known chemists in this 
country, including 
ALLEN Rocers, B.S. 
M.S., Ph.D.—Head of 
Department of In- 
dustrial Chemistry, 
Pratt Institute; L! 
M. Totman, Ph.D., 
Vice-president, 
United Chemical 
and Organic Prod- 
ucts Co.; BRADLEY 
STOUGHTON, B.S.— 
Head of the De- 
Lehigh University, and 
Applied 








partment of Me yy 


Owrn L. SHINN, nD. — Professor of 
Chemistry, U nos iy ai Pennsylvania. 
Mail Coupon for Free Booklet 


INTERNATIONAL SCHOOL OF CHEMISTRY 


Division of the 
International Correspondence Schools 
x 7675-G, Seranton, Penna. 
Without cost or obligation, please send me full 
details of your home-study course in 
H Analytical Chemistry Cj Industrial Chemistry 
] Chemical Engineering () Short Chemistry Course 
Oj Pharmacy 


Name 


Address 


Men Wanted at Once 
ake Money Calling on Stores 


New occupation. Pays big money at once with- 
ut investment. Introduce sensational new 
line 5c and 10c necessities to stores.Se 
sellers. Permanent repeat business 
[xperience unnecessary. 
Start free. Write 




















MAKE $50 TO $200 A WEEK! 


Our simple, proven methods make it easy 
to learn Commercial Art, Cartooning and 
Designing quickly, AT HOME, in spare 
time. Newlow rate. Big new book, ART for 
Pleasure and Profit’’, sent free. Address:- 
STUDIOI32, WASHINGTON SCHOOL OF 
ART, 1115 15TH ST. WASH., D.C. EST. 1914 
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The 97-Ib. 
Weakling 


. . . who 
became 


“THE 
WORLD’S 
MOST 

PERFECTLY 
DEVELOPED 
MAN” 












By CHARLES ATLAS 


Holder of the title: ‘“The World’s Most Perfectly 
Developed Man," won in open competition 
in the only National and International contests 
held during the past 15 years. 


HEY used to think there wasn’t 

much hope for me. I weighed only 
97 pounds. I was a sickly scare-crow. 
Then I discovered Dynamic Tension. 
It gave me the body that twice won 
the title, “The World’s Most Perfectly 
Developed Man.” Now I make you this 
amazing offer: At my own risk Ill give 
you PROOF in just 7 days that my 
same method can make you over intoa 
NEW MAN of giant power and energy! 


No “‘ifs’’—‘‘ands’’—or “‘maybes.” Just tell me 
where you want handsome, steel-like muscles. 
Are you fat and flabby? Or skinny and gawky? 
Are you short-winded, pepless? Do you hold 
back and let others walk off with the prettiest 
girls, the best jobs. Give me just 7 days! Ill 
PROVE that Dynamic Tension—without any 
weights or pulleys that may strain your heart or 
other vital organs, pills, or unnatural dieting— 
can make you a healthy, confident, powerful 
HE-MAN! In just a few minutes a day! 


Send for FREE Book! 


Mail coupon or a postal card 
NOW for my _ illustrated book, 
“Everlasting Health an “ 
Strength.” Tells all about 
Dynamic Tension. Shows ac- 
tual photos. It’s a valuable 
book! And it’s FREE. Send 
for your copy today. Address 
me personally Charles 
las, Dept. 1-B, 133 East 2 
Street, New York City. 


CHARLES ATLAS, Dept. 1-B 
133 East 23rd Street, New York City 
I want the proof that your system of DYNAM- 
IC TENSION will make a New Man of me— 
give me healthy, husky body and big muscle de- 
1ent. Se ir free book, “Everlasting 
Health and Strength.” 





nd me yo 


Na c 

Please r rite il y 
Addre 
City State 









| application, he had sent one of the frogs 








IF I WERE GETTING A PATENT ... 


(Continued from page 39) 


times with a the door 
fell open! 

The inventor had concentrated all his at- 
tention upon making a safe proof against 
explosives and burglar’s tools. As a result, 
the internal locking mechanism was defective, 
consisting of a worm gear and wedge-shaped 
bolts. The jarring of the hammer-strokes 
had made the wedges slip back, allowing the 
door to fall open. Purchasers of the safes 
all over the country were in a panic. The 
company had to spend thousands of dol- 
lars sending experts around to insert a sim- 
ple device in the locking mechanism which 
would prevent vibration from moving the 
bolts back—a thing the designer should have 
done in the first place. In the end, this slip 
of the inventor wrecked the concern. 


sledgehammer, and 


UILDING a working model of your in- 

vention and testing it in various ways 
will often help you iron bugs out of your 
innovation before you apply for a patent. 
It also prevents you from being accused of 
lack of diligence if you do not apply im- 
mediately for a patent. So, the fourth thing 
[I would do if I were getting a patent would 
be to reduce my idea to practice as soon as 
possible. 

Near the beginning of the present cen- 
tury, an odd genius was traveling around the 
middle west digging wells with a special ap- 
paratus he had patented. It enabled him to 
brick the sides from the top down instead 
of from the bottom up. It was a collapsible 
plate with a center opening through which 
the earth was removed. It was lowered little 
by little, and then folded up like an opera 
hat when the bottom of the weil was reached. 

While he was digging his wells, he thought 
of an idea for an improved chisel. The or- 
dinary inventor would have applied at once 
for a patent. Instead, he started making 
models and adding every innovation or veria- 
tion he could think of to his original idea. 
In the end, when he filed his application, it 
covered sixteen different forms of his in- 
vention, thus protecting him from having 
some other inventor get out a patent upon 
a change in his invention after it had gone 
through the patent office. The fact that he 
kept working on his idea showed he was not 
lacking in diligence. 

According to patent law, if your idea is 
not published in a paper or magazine and is 
not placed in public use, you can spend a 
lifetime improving your idea, although you 
run the chance of someone else thinking of 
it in the meantime. But, if the idea is used 
in public or published, you must file your 
application within two years. 

An unusual case hinged on this clause 
some years ago. In New Jersey, an inventor 
developed an improved paving block and laid 
some on a private toll bridge. Six years later, 
he applied for a patent. In subsequent litiga- 
tion it was contended that the blocks had 
been in public use for more than two years. 
But the inventor contended that they were 
in experimental, not in public, use; that they 
could be tested properly only under actual 
traffic conditions and that it required the 
full six years to find out if they were su- 
perior to the ordinary blocks. In the end, the 
United States Supreme Court held his pat- 
ent valid. 


ty THE other hand, I remember a case 
in which a similar plea was upset un- 
expectedly. A client mine was sued for 
infringement by the inventor of an improved 


ot 


steel frog for railroad tracks. Investigation 
revealed that exactly two years and seven 
months before the inventor had filed his 


to the Pennsylvania Railroad for test. The 
whole case, which involved a large amount 
of money, hung upon whether it required 


seven months or not to test the device. | 
called the expert who had been in ch 


rge 


of the tests for the railroad to the stand. He 
testified that the frog had been installed 
at the Broad Street Station in Philadelphia. 
Here a train a minute passed over it and the 
engineer said two weeks was ample time to 
test the merits of the frog. On this testi- 
mony, the inventor lost his case. 

Every patent application consists of two 
parts: the description and the claims. The 
description describes the invention and tells 
how it works. The claims tell what is new 
about it. The claims are the heart of the 


patent. They tell the story of the inven- 
tion and stake out the boundaries beyond 
which your patent does not give you protec- 
tion. Consequently, attention should be given 
to the claims. 

If the claims are too broad, the courts are 
likely to decide against the patent; if they 
are too narrow, you lose the protection to 
which you are entitled. 


OR instance, some years ago, an inventor 

obtained a patent upon a wire doormat. 
Soon afterwards, a manufacturer began put- 
ting on the market a mat that was an almost 
exact duplicate. The inventor sued for in- 
fringement. In court, the defendant pointed 
out that the claims of the patent stated that 
the mat was made “of warp and woof wires, 
the warp wires overlying the woof wires.” 
He had simply reversed the process, putting 
the bottom wires on top and the top wires 
on the bottom, and had thus stayed outside 
the boundaries of the patent. The claims 
should have been worded “of warp and woof 
wires, one set on top of the other,’ without 
saying which. 

In the description, you give one preferred 
way of doing or constructing the thing you 
have invented; in the claims, you include 
alternate ways also. Thus, you may say that 
something is attached with a screw in your 
description, but in your claims you should 
word the statement so you can use a nail 


or a bolt as well. 
The best patent of all is one covering a 
new, simple invention. But, usually, a sim- 


ple invention is one of the hardest to pat- 
ent. One reason is that the patent office ex- 
aminer frequently holds it to be no invention 
at all. This brings me to the sixth common 
error I would try to avoid if I were getting 
a patent. I would fight a “lack of invention” 
decision by a patent office examiner. 

Such ground for rejecting an application, — 
lack of invention,—is the easiest for the ex- 
aminer to make and the hardest for the in- 
ventor to combat. Yet, often, the first official 
letter from the Patent Office says the sub- 
mitted invention isn’t an invention at all. 

In conclusion, then: If I were getting a 
patent— 

I would try to avoid the Six Slips of the 
Inexperienced Inventor by not being in too 
great a hurry when the search is made; by 
dating and having witnessed all notes and 
drawings as soon as possible; by going over 
all drawings for changes or errors; by chec! 
ing over carefully all the claims; by reduc- 
ing my idea to practice soon as I was 
able; and finally, by refusing to give up t! 
first time an examiner stated there was noth- 
ing new in my invention. 

Fifty years’ connection with inventors a! 
the Patent Office has shown me that avoid 
ing these half dozen common errors means 
avoiding much the grief that beginners 


as 


of 


meet in their first encounter with the pat 
ent law. 
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CRACKED GAS FOR THE 
MODERN MOTORS 


(Continued from page 56) 





Che ¥ anti-knocking qualities. They get it 
int hy mparing the running qualities of the 
uired ‘ e with some known gasoline. A gaso- 
I th a high octane rating will run under 
Ls ressure Without knocking.” 
c 





led GUS talked, he ambled toward the re- 
pala, | A ir shop door and beckoned to Mac- 
the | [ | to follow him. “I’ve got something 

to re along this same line,” he said as he 
esti- e way to one corner of the shop. 

1 know Dave Clemons? Well, this is 
two | r, Brought it in here the other day to 
Che | sive the radiator the once over. Dur- 

lls conversation he happened to mention 
ew { ; favorite brand of gas wasn’t giving 
the the service it used to. Claimed it 
ven- Lnocked. 
ond suggested carbon. But he told me that 
Lec- I ust had it cleaned. That gave me a 
iven | and I examined the gasket between 
linder head and the block. 
are ly guess was right. The serviceman who 
hey e job had substituted a gasket that was 
1 to tl r than the one that was originally in 


Naturally that reduced the cylinder 
volume slightly. But even that small 


itor lifference—and it wasn’t over a tenth of an 
nat. | I t the most—increased the compression 
ut- | el h to make ‘regular’ gas knock. With 
Lost | { premium’ stuff, it works fine.” 

In- | Something like the mistake I made a 
ted ( e of years ago,” commented MacDonald 
hat | two men strolled back to the garage 
oe “In putting in a new gas line, I got it 
BS t close to the exhaust and every hot day 
Ing | motor would die. Had me puzzled until 


res | some one told me about vapor lock and I 


ide realized that when the motor reached a cer- 
ms | tain temperature, the gas boiled and the bub- 
Dor | choked off the supply.” 

ut Gasoline companies have licked that prob- 


ind they’ve licked winter starting, too,” 


ed ned Gus. “Now they regulate their 
ou g nes so they perform well under almost 
ide | itural temperatures. Sometimes they 
lat ; of this feature as ‘climatic control.’ 
ur 0 irse, the automobile companies have 
tld their share, too, by designing the fuel 
ail more carefully.” 
Well, the thing that gets me,” confessed 
a MacDonald, “is how the average car owner 
n- ipposed to know just what brand of gaso- 
it~ s best for his car?” 
X- He doesn’t have to know,” concluded Gus. 
mn Knock and gas mileage will soon tell him 
mn vhich is the best. Obviously, no one gaso- 
1g line will meet the needs of all cars under all 
} tions. Be your own experimenter. Try 
il tanks of each of the good grade gaso- 
- both the regular and the premium. If 
c- | continue to use the one that gives you 
: t moothest, quietest, and peppiest per- 
ul I ince, you can forget about octane rat- 





)- ! ind compression ratios.” 


a [INCREASE IN SUNSPOTS 
WOULD KILL WORLD 


0 \ super-criminal wished to wipe out the 
y , all he would have to do, according to 
1 | Dr. R. M. Langer, of the California Insti- 
of Technology, would be to cover the 
of the sun with sunspots. The resulting 
se in activity on our solar furnace 
| raise the temperature on the earth un- 
» would be impossible and our planet 
| become as dead as the moon. If 
nometers throughout the world, over 
riod of a year, indicated an average in- 
se of only ten degrees, Dr. Langer points 
the rarefaction of the air around the 
1 would reduce the oxygen content be- 
the point at which life is possible. The 
e of this ever occuring is remote. | 


J - _ —_ 
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OUR idea for a practical article 

or an improvement upon an 
old one should be patented NOW. 
| Frequently many of the thousands 
|of applications filed in the U. S. 
Patent Office each year are for 
same idea. 
In such a case, the burden of 
proof rests with the last applica- 
tion filed. Sometimes a delay of 
even a few days in filing the ap- 
plication means the total lossof = 
the patent. Lose NO TIME. | aE 


the same or almost the 


The entire time of my large and 
experienced organization is de- 
voted exclusively to patent and 
trade-mark cases. We know the rules and require- 
ments of the Patent Office. We understand the 
technicalities of Patent Law. We can proceed in 
the quickest and safest ways in preparing an ap- 
plication for a patent covering your idea. 


The book shown here contains valuable informa- 
tion that every inventor should know. It tells you 
just how to go about obtaining a patent for your 
idea. With the booklet I will send you my “Record 
of Invention” form on which you may sketch your ALSO FREE 
idea and establish its date before a witness. 
dispute arises this will be valuable to you. Send se iny““itecora of Invention” 
the coupon TODAY! You will receive the FREE pe aang aes be 


Patent Your dienes 
This Free Book Shows How 





ea INVENTORS 
Get thir 
FREE Book 















\s PATENT / 


‘EA. Sienins 
ATTOaRr» 


SEGISTERED r 
WASHIN Gia a 











If “Record of  Itnvention’’ 
a Blank: On request I will 
send you FREE a copy of 


your invention and have 


book, the “Record of Invention” Form, and full je Mnessea'h ath mans 


ner that it may be of value 


information regarding costs. to you as evidence. Send 


Strict Secrecy Preserved 


All communications, sketches, etc., are held in 
strictest confidence and protected by steel files. 
Your idea will be in trustworthy hands. I 
have the highest references. 
that I can help you. Send the Coupon AT 
| ONCE. 


Personal 
Service 


Your case will be han- 
dled by a specialist se- 
lected for knowledge 
and experience in cer- 
tain lines of inventions. 
His personal attention 
will be given to your 
idea. 


coupon now and = receive 
this form together with 
my free book. 










It is probable 


CLARENCE A. 0’ BRIEN 


HE GISTERED PATENT ATTORNEY 


887 Adams Building 
WASHINGTON, D.C. 






t t 
; Please send at once your FREE book, “How to Ob- : 
: tain a Patent” and your “Record of Invention” . 
s form, without any cost or obligation on my part. * 
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DRAFTING 


Learn at home 
F. FE. Krnc was “a poorly_paid clerk” when he 
enrolled for the home-study Drafting Course of the 
International School of Drafting. Through study 
and perseverance he became Chief Draftsman of the 
J. S. Steel Furniture Co. He is now earning more 
ina day than he used to earn in a week. 

A. J. Hutchins became Chief Draftsman for the 
American Strawboard Company and increased his 
salary 300%—also as a result of our training. 

There is no doubt that Drafting offers a real oppor- 
tunity to ambitious men and it will pay you to 
investigate it. Mail coupon for free booklet. 


INTERNATIONAL SCHOOL OF DRAFTING | 

Division of the 

International Correspondence Schools | 

Box 7674-G, Scranton, Penna. { 

Without cost or obligation, please send me full 

detai ls of your home-study course in | 
] Mechanical Drafting [) Structural Drafting 

] Architectural Drafting [ ] Ship Drafting | 


] Name... 


| Address 


UNPATENTED IDEAS 








OF -\. i -) as) @) sD) 


I tell you how and help you make the 
sale. Free particulars. (Copyrighted) 


Write W. T. Greene 
921 Barrister Bidg. Washington, D. C. 








PATENTS—TRADE MARKS 


All inventions ymitted held nfidential and 
riven personal attention by members of ‘the firm. 
Form, ‘“‘Evidence of Conception’’ and instructions, 
“How to Establish Your Rights’—FREE! 

LANCASTER, ALLWINE & ROMMEL 


PATENT LAW OFFICES 
413 Bowen Building Washington, D. C. 
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NEW DISCOVERIES SHOW ELECTRICITY 
GOVERNS OUR LIVES 


(Continued from page 13) 


studied by S. D. Flora, State Meterorologist 


of Kansas. During dry seasons, he found, 
they cause severe damage to wheat and 
other grains, leaving long brown streaks 


across the fields. 

But the greatest single factor in the war 
for the production of ions is the radioactive 
materials in the earth. They account for 
about one half of the ionization of the air. 
Such matter is widely distributed, producing 
ions in the pores of the earth from which 
they are withdrawn by the soil’s respiration. 


GAINST these forces are arrayed two 
great enemies that continually consume or 
destroy the ions thus formed. One is a 
recombination of positive and negative ions 
into atoms or molecules. The other is the 
attachment of the ions to metal or liquid 
surfaces, that hold them as flies are held on 
sticky fly paper. 
The outcome of this cosmic battle has 
greater personal significance than, until re- 


cently, we suspected. The latest tests have 
shown that the state of our health and 
spirits is closely linked to electricity in the 


air. Some mornings, for example, we get up 
feeling exhilirated; other mornings we get 
up feeling depressed. The difference, say 
experts in atmospheric electricity, is largely 
a difference of ions in the air. 

As this is written, a ten-room house in 
Schenectady, N. Y., is the scene of an ex- 
periment that may have far-reaching con- 
sequences. General Electric engineers are 
testing a new type of air-conditioning ap- 
paratus that controls the elecricity in the 
air as well as the temperature and humidity. 
Special mechanisms, designed by Dr. Lewis 
R. Koller of the General Electric Research 
Laboratory, count and govern the number 
of electrified particles in the air while care- 
ful records show the effect upon the occu- 
pants of the laboratory-home. 

The outcome of these experiments may 
throw light upon a puzzle that baffled east- 
ern ventilating engineers not long ago. After 
a school was equipped with elaborate ap- 
paratus that washed, warmed, and humidi- 
fied the air, the pupils contracted more colds 
than before! The answer to the riddle, some 
experts suggest, may lie in a difference in 
electrical particles in the air. 

That such a difference does affect the hu- 
man system has been proved definitely by 
a series of fascinating experiments carried 
on by Prot. F. Dessauer, of the University 
of Frankfort, Germany. 

Among the Alps of Switzerland, a curi- 
ous thing has been noticed. On certain peaks, 
mountain sickness, causing fever, headaches, 
and nausea which lasted for days, was com- 
mon. On other peaks, equally high, it was 
rare. The only difference that scientists could 
discover in the two locations was in the 
amount of electricity in the atmosphere. 


HIS started Dessauer on his study of the 
effect of atmospheric electricity upon the 
human body. He designed a curious ion 
incubator that would fill a room or a con- 
tainer with air that carried any given quan- 
tity of electrified particles. Whether these 
ions were positive or negative, he found, 
made all the difference in the world. 
Positive ions, the researches demonstrated, 


produce fatigue, dizziness, headaches, a roar- 
ing in the ears, and sometimes nausea. 
Negative ions, on the other hand, produce 


a feeling of exhilaration. 

Prof. Dessauer has applied these findings 
to the treatment of various diseases with 
remarkable success. He reports it has proved 
effective in asthma, rheumatism, high blood 


pressure, bronchitis, and arterial troub! 

In a study of 200 cases of high blood 
pressure, the records show eighty percent of 
the patients benefited from inhaling ionized 
air, the treatment extending over a period 
of several weeks. In cases of rheumatism, 
the electrified-air treatment was also fol- 
lowed by definite improvement. 

Incidentally, the studies revealed cien- 
tific basis for the twinges of rheumatic pain 
which foretell the coming of a storm. Just 
before a thunder shower, the scientist dis- 
covered, there is an unusual amount of 
positive electricity in the air near the ground. 


Dessauer’s apparatus pours as many as 
20,000,000 ions into a cubic centimeter of 
air, a concentration exceeding that found 


anywhere in nature. One of these ion gen- 
erators, driving a current of air over a 
block of heated magnesium oxide encircled 
by a metal collar charged with a 6,000-volt 


current, has been installed in the Beth 
Israel Hospital, in New York City. Under 
the direction of Dr. William Bierman, Head 


of the Department of Physical Therapy, 
promising results have been obtained. An- 
other Dessauer apparatus is in use at the 


University of Wisconsin, at Madison. 
At Harvard University, Dr. C. P. Yaglou, 
of the School of Public Health, has been 


carrying on a series of researches along the 
same line. He has found that in summer, 
negative ions have a cooling effect upon the 
body. He has also run across a scientific 
puzzle that has not yet been solved. 


N AN empty room, he found, the ion con- 

tent is about the same as that out-of-doors, 
But the moment people enter the room, the 
count drops and remains at a lower level 
until they leave, when it climbs back to its 
former position. This cannot be accounted 
for by saying the ions are absorbed in 
breathing because the amount of air taken 
into the lungs is small in proportion to that 
contained in the room. 

Where do the ions go? What makes them 
disappear and what makes them come back? 
Students of electricity are seeking the answers. 

The further science plumbs this mystery, 
the closer is the link it finds between life 
and elecricity. The famous Cleveland, 0. 
surgeon, Dr. George W. Crile, sums up his 
discoveries in the words: “Electricity keeps 
the flame of life burning in the cell.” Dr. 
Charles H. Mayo, one of the noted surgical 
brothers of Rochester, Minn., adds _ that 
minute electrical charges are vital to the 
functioning of the brain. Dr. J. N. Wash- 
burne, of Syracuse University, N. Y., re- 
cently told a meeting of the American As- 
sociation for the Advancement of Science 
that recent researches have led him to be- 
lieve that learning is a process of arranging 


into different patterns the ions that are 
found in the nerve fibers of the brain. 
From Russia comes news of a sensational 
application of ions to the work of food 
production. The Soviet government has 
awarded a $5,000 bonus to the Moscow 
scientist, Dr. M. Chizevitsky, for his dis- 


covery that ions can be employed to stimu- 
late the growing of poultry. He found that 
when negative ions were added to the alr 
in the coops, the poultry showed remarkable 
progress, rapidly increasing in weight, 
strength, and agility. The experiments were | 
carried on with 1,000 chickens. As a result, 
ionized air is being applied to experiments 
with larger farm animals, a special labora- 
tory having been turned over to the scientist 
by the government. 
Plants, as well as animals, other tests have | 


shown, respond (Continued on page 101) | 
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NEW DISCOVERIES SHOW 
ELECTRICITY GOVERNS 
OUR LIVES 


(Continued from page 100) 


ctricity acting in the air. When the 

Italian scientist, Dr. M. Mezadroli, carried on 

‘periments with high-frequency electric 

s at Bologna, he found that onions sub- 

ected to the wave for thirty minutes a day 

red fully ten days ahead of normal. Seeds, 

varded by the electric waves, often 

ed altered characteristics of heredity 

they sprouted. In other tests, this scien- 

sund that he could speed up the activity 

k-worms by placing them in the path of 
meter radio waves. 

\s scientists feel their way into this mys- 


terious realm of high-frequency waves, they 
meeting unexpected and bizarre experi- 
ences. At the General Electric laboratory, 
Dr. Willis R. Whitney carried on re- 


ct experiments, he saw mice lose their 
ind hibernating flies revive under the 
power of the short waves. 


6 Re mouse was subjected to increasingly 
high-field intensities, which caused its 
temperature to rise. In the end, without 
apparent discomfort to the rodent, its tail 
eled up and dropped away! In another 
fruit flies hibernated in a glass tube 
n zero blasts passed over it. Then, with 
freezing air still blowing over them, they 
brought to activity simply by turning 
the short radio waves. These warmed 
m internally. They had become their own 
ting stoves and were comfortable in spite 
the intense cold around them! 
Such revelations have made people wonder 
what effect the constant bombardment of 
o waves will have on the human system. 
What will it do to us seventy years hence? 
0 within the past dozen years, have 
high-frequency sets been in operation. Now 
t trend is definitely toward short-wave 
mission. Such electric waves, most po- 
t of all in their effect upon muscles, nerves, 
brains, are rapidly increasing in number. 
Sensational predictions have been made but 
et the evidence in their support is incon- 
lve. 
nagine cracking an egg on a plate and 
ing it in the open air for a month with- 
having it spoil or develop the least odor! 
That is the feat reported from Soest, Holland, 
where the scientist, Robert Pape, has been 
experimenting with the electric presentation 
o! foodstuffs. The perishable produce is 
placed in an electromagnetic field. Applied 
i certain manner, the Dutch worker re- 
ts, this is effective in preventing decay. 


NOTHER extraordinary bit of research, in 
which eggs played a part, is still puzzling 
scientists. At the Ontario College of Edu- 
cation, in Canada, research workers prepared 
cially wired incubators in which the eggs 
re placed in different positions between 
atively and positively charged plates. 
ese eggs hatched in curious fashion. A 
control group, which has not been subjected 
to the electrical influence, hatched first. 
irty-six hours later, the eggs which had 
en placed at right angles to the plates 
broke open and fully five days late came 
ise which were laid parallel to the plates. 
iy did the difference in position of the 
s in relation to the electric plates delay 
hatching ? Nobody knows. The scientists 
trying to find out. 
Passing over the earth, unfelt except by 
licate instruments, are lines of magnetic 
rce flowing between the north magnetic 
located far inland on the edge of the 
lar ocean, and the south magnetic pole, 
ng a thousand miles north of the South 
le on the high (Continued on page 102) 
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C. F. KETTERING 


Vice Pres., General Motors 

Says This about Invention 

In statement in Good Housekeeping Magazine, 
Charles F. Kettering, who helped develop the self- 
starter, Duco, and other important inventions, said: 
“Our return to normal times depends on new manu- 
factured products that will catch the purchaser’s eye, 
get him to buy and start the ball rolling. Change 
and poo 3 pd together. We're only entering the 
great period of inventive advancement.”’ 


OME of the world’s best inventions came from men who didn’t con 

sider themselves inventors at ail. The telegraph was invented by a 
painter, the typewriter by a farmer; a bank clerk figured out the hand 
camera, a dentist the stock ticker. Or look at small inventions: A hus- 
band noticed his wife bending a hair pin to make it stay put. That gave 
him the idea of the crinkly hair pin. One day a golfer got the idea to 
make a wooden tee. Now wooden tees are sold by the millions every 
year. There are many similar examples in inventive history. That is 
why we say that the book shown here is for INVENTORS and Other 
Men with IDEAS. Whether you consider yourself an inventor or not 
if you have an idea that will make money, save time, save labor, or give 
pleasure—you should find out how you can protect your rights to it. 
And this interesting, FREE book, PROFIT PROTECTION, will tell you 


Our Business Is to Help Inventors 


For thirty-five years, this organization has been in the business of help- 
ing inventors. During that time inventions from every corner of the 
country have been turned over to us to protect. Some ideas have repre- 
sented complicated mechanisms; others have been small, practical arti- 
cles, like a can opener or a new toy. All this has given us a wealth of 
experience to use for the inventor of today. Here in Washington, we 
maintain a large staff of experienced Patent Specialists to give you 
prompt and expert service. Yet because we work efficiently—our fees 
are low; and if desired we help you with deferred payments 


Delays Are Dangerous—Write Us Today 


In inventive matters, delays can prove serious. Frequently two or more 
inventors work on the same idea without each other's knowledge. And 
the Patent Office Rules tend to favor the man who gets his Patent Appli- 
cation on file first. YOUR VERY FIRST STEP is to find out exactly 
what to do to protect yourself. Decide to do that today by sending for 
your FREE copy of PROFIT PROTECTION. 


VICTOR J. EVANS & CO., 
MAIN OFFICE: 646-B, VICTOR BUILDING, WASHINGTON, D. C. 


Other Offices: 1640C Conway Building, Chicago—1!007C Woolworth Building, New York—828C 
Fidelity Philadelphia Trust Building, Philadelphia—5i4C Empire Building, Pittsburgh—i010C 
Hobart Building, San Francisco. 
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THIS BOOK TELLS YOU: 


How the Patent Laws pro 
tect you and what to do to 
make application for a VPat- 
ent. What kind of a sketch 
or model is needed. What 
simple steps you may be able 
to take right away to help 
establish your right to your 
idea 

How some successful in- 
ventors have secured financial 
assistance 

Tells you about interesting 
inventions that have proved 
successful and illustrates im- 
portant mechanical principles 
and gives many other inter- 
esting facts 

The very me: day we hear 
from you—a ee copy of 
PROFIT P ROTEC TION will 
be placed in the mail to you 
Sign and send the coupon 





IMPORTANT 


With this interesting book, 
you Willalso findan “‘ Evidence 
of Invention’’ form, which 
makes it easy for you to 
sketch and describe your idea 
as a matter of record. This is 
an important step if you 
haven't taken it already. The 
book will tell you how to use 
this record and why. It also 
comes to you without any 
charge er obligation. 


Little Ideas 
May Have 
Big Com- 
mercial Pos- 
sibilities. 
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Phillips Lord whom you've heard on your 
radio as Seth Parker and the Country Doctor 
is fulfilling a boyhood dream to sail his own 
ship around the world. His expedition will 
visit little known countries of the African 
coast, the tiny, unfrequented South Sea Isles, 
odd and interesting parts of India, Siam and 
other unusual places. Conducting the cruise 
solely for the enjoyment and romance that 
can be derived, Seth Parker, for years a 
Driver enthusiast, has installed a complete 
Driver woodworking shop in the hold of his 
boat. He fully understands the vast amount 
of real pleasure and entertainment that can 
be secured on this voyage from a shop 
equipped with such machines as the Driver 
“500” Bench Saw shown below. 


“500” 
BENCH SAW 


















— — — — 
WALKER-TURNER CoO. Inc. 

224 Berckman St. R | 

Plainfield, N. J. 
















Please send me your new free 
giving complete details 
| ing Power Tools 

Name _. } 
| fddress 








Driver 
of Driver 


catalog 
Woodwork 
































r— _ 





—— 


NEW DISCOVERIES SHOW ELECTRICITY 
GOVERNS OUR LIVES 


(Continued from page 101) 


ice-covered plateau at the lower hub of the 
Earth. These lines of force, running through 
the air and in the ground, shift according to 
little-understood laws. For twenty years, the 
Carnegie, a ship without a nail or bit of steel 
on board, sailed the seas gathering data on 
these magnetic lines, a phenomenon closely 
linked to electricity in the air. In 1929, this 
vessel, the only one of its kind, was destroyed 
in a gasoline explosion in western Samoa. 

It is now known that magnetism, elec- 
tricity, volcanoes, and earthquakes are linked 
in some mysterious way. When a volcano 
erupts, for instance, compass needles which 
are far out of range of the earth vibrations 
are shaken with magnetic tremors. Again 
after an eruption, when the lava is cooling, 
it becomes magnetized either positively or 
negatively according to the direction of the 
earth’s magnetic field at the time. By study- 
ing old lava beds, Dr. A. J. Fleming, of the 
Carnegie Institution, suggests, scientists may 
be able to learn new facts about the mag- 
netic history of the earth. 


HE latest method of forecasting earth- 

quakes, which is being tried in Chile where 
small quakes occur almost weekly, employs 
disturbances in the earth’s magnetism as a 
sign of an approaching tremor. At the Salto 
Weather Observatory, in that country, it was 
noted that severe quakes were always pre- 
ceded by magnetic storms in the region. 
Sensitive instruments at the observatory now 
register minute-to-minute variations in ter- 
restrial magnetism and, on these records, 
earthquake predictions are being broadcast 
with the regular weather reports. 

In the eastern part of the United States, 
one of the most curious uses of electricity in 
the air was recently reported. Mushroom 
growers found that after an electrical storm 
the fungi grew most rapidly. Ozone in the 
air, a product of lightning flashes, was be- 
lieved to be the cause. So now, when they 


want to hurry their crops for market, they 
turn on machines which discharge static 
electricity into the air and produce condi- 
tions similar to those that follow lightning. 

That lightning may descend from the 
heavens to the earth along a path prepared 
by cosmic rays is the suggestion of John 
Thadberg, a Stockholm, Sweden, physicist, 
According to his theory, which was recently 
presented in a British scientific journal, the 
rays ionize the air along the irregular path, 
the electrified particles acting as ferry-boats 
to carry the bolt across the gap. 

Such flashes from the sky add some 100,- 
000,000 tons of nitrogen to the soil each 
year, K. B. McEachron, lightning engineer 
of the General Electric Company, estimates, 
In passing through the air, which is approxi- 
mately four-fifths nitrogen, the discharges 
fix in the ground large quantities of this 
chemical so vital to plant growth. 


OR a number of years, science has re- 

ceived skeptically tales of lightning that 
rolled out of the sky in balls. A few weeks 
ago, however, two scientists in Nebraska not 
only witnessed such a display but obtained 
excellent photographs of it. They are Prof. 
J. C. Jensen, of Nebraska Wesleyan Univer- 
sity, Lincoln, and George Raveling, U. S. 
Weather Bureau observer in the same state. 
Both saw the ball lightning during violent 
storms that were almost tornadoes. Accord- 
ing to Raveling’s description, a fiery stream 
poured from the sides of a boiling, dust- 
laden cloud, like water pouring from a sieve, 


breaking into spheres of irregular shape as 


it descended. 


In its various forms, electricity, drifting | 


or working in the air around us, is rapidly 
assuming a more important place in science’s 
picture of nature. Spectacular advances have 
been made recently in its study. It still re- 
mains, however, a realm of infinite pos- 
sibilities and many mysteries. 


ELECTROPLATING IN YOUR OWN 
LABORATORY 


(Continued from page 49) 


the batteryless method. 

Novel coatings of cobalt can be given cop- 
per and brass surfaces with a solution made 
of ten grams each o{ cobalt sulphate and am- 
monium chloride dissolved in 500 cubic centi- 
meters of water. 

To copper plate iron by this ingenious 
method place the iron articles in the zinc 
basket and immerse them in a solution com- 
prised of seventy grams of cream of tartar, 
twenty-five grams of sodium hydroxide, 
eighteen grams of copper sulphate, and 500 
cubic centimeters of water. In making up the 
solution, dissolve the cream of tartar in one 
third of the (hot) water and the sodium hy- 
droxide in another third. The powdered cop- 
per sulphate is dissolved in the remaining 
one third and the three solutions mixed. 

Objects of brass and copper can be cadmium 
plated by a simple rubbing-on process. A 
cloth is moistened with a solution made by 
dissolving one gram of cadmium chloride in 
twenty cubic centimeters of water, dipped in 
zinc dust (finely powdered zinc), and then 
rubbed on the surface to be plated. In this 
particular case, the powdered zinc takes the 
place of the zinc basket or tray. 
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If you have no scales that can be used for 
measuring out these chemicals, you can obtain 
the approximate weights by figuring that ‘a 
level teaspoon of any powdered substance 
weighs roughly about four grams. For the 
volume measurement, an average water glass 
can be considered as containing approximately 
180 cubic centimeters and one ounce (fluid) as 
being equal to thirty cubic centimeters. 

In plating without a battery, the solutions 
can be used again and again. However, the 
zinc basket or tray must be cleaned after every 
period of use to keep it free of the whitish 
coating that tends to form. To get the most 
out of the solutions, be sure to turn the articles 
being plated now and then during the plating 
process. 
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FACTS ABOUT WATER 
NOW SAVE MILLIONS 


(Continued from page 35) 


the laced in trenches that bounded the sides 
of ived rectangle, upon which was a travel- 
lit errick equipped with a weighing appa- 
, The trees were lifted and weighed, the 
s( as irrigated to field capacity, and the 
W ts were again taken. The soil surfaces 
hen covered over to prevent any evapo- 
whatever, and the trees were per- 

n | to function as though they were in an 
( rd. 





P RIODICAL weighings showed just how 
ich water was being used by each tree, 
t was soon noted that the consumption 
bore no relation to the amount available, 
as the same, other things being equal, 
whether the moisture content was high or low. 
They were seldom equal, however, so the rate 
\ | greatly from day to day and was much 
fa in fact, when the water was half ex- 
hausted, than at the beginning. 
e the trees were considerably larger by 
this suggested to the experimenters 
perhaps the root development had some- 
thing to do with it. But it was then observed 
hat a rise in the temperature caused a rise in 
ynsumption of water, so the root hypoth- 
was eliminated. Anyhow, there was that 
to-day variation to be explained. 
lo test this more accurately, a new device 
was brought into play. It was constructed 
what like a child’s see-saw, with one end 
( terbalanced against the weight of a tank- 
From one end, a 
went up through a platform and held a 
il against a recording device, so that the 
slightest change in the position of the balance 
would be automatically graphed, together with 
the exact time of its occurrence. 
was soon found that the tree’s self-written 
t would have served admirably as a 
ther record. Hot sun or dry winds brought 
mediate rise in the consumption rate, as 
n by the moving graph. Cool and over- 
periods, or a high degree of humidity, 
| the rate to fall off, sometimes to zero. 
the scale on which all this took place 


ly increased. 





= one of the experimenters stripped 
half the leaves off the tree, and the con- 
with all its 
half. 
then, that the determining 
rate at which the moisture 
| evaporate from the leaves. 
These, it was found, functioned like tiny 
ng pans offering the tree’s moisture to the 
The amount of water thus evaporated 
nded upon the leaf area of the tree. 
Variations in the rate at which moisture was 
icted from the soil were produced by 
ther conditions which promoted or re- 
tarded evaporation from the leaves. 
is the leaves, therefore, that determine 
size of the tree. By exposing their own 
sture to evaporation, they make room for 
supplies of it to be brought to them from 
roots, via the tree, by capillary action; 
since it is the chemical content in this 
sture that nourishes the tree, its growth 
irectly affected by the rate at which this 
evaporation takes place. 
\t this point, the experimenters ran upon 
( of the most curious of the many dis- 
coveries they made. Seeking to determine 
exact ‘“‘wilting point,’ at which the tree 
in to die from insufficient water, they 
dually reduced the amount of moisture 
hin the steel containers. To their surprise, 
found that even after the leaves had be- 
gun to wilt, the scales indicated that nearly a 
the original water supply still re- 
ned in the soil. (Continued on page 104) 
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Further examination revealed the soil to be 
actually moist—-yet the tree was dying from 
lack of moisture! 

What was the explanation of this mystery ? 
Only after the scientists had made several 
laboratory experiments, including § careful 
tests with a centrifugal machine, to determine 
just how tightly this residual moisture was 
held by the soil, was the secret disclosed. 

Just as a certain amount of moisture, up to 
field capacity, is held so tightly as to resist 
the pull of gravity, so a part of this is held 
even more tightly, and resists even the capil- 
lary pull of the roots. 

This permanent wilting percentage, as it is 
called, bears a fixed ratio in any soil to the 
latter’s field capacity. But it varies widely in 
different types of soil, ranging from twenty- 
five percent of field capacity in one to seventy- 
five percent in another, depending upon the 
soil’s composition. Some of the clays, for ex- 
ample, which have a high field capacity, also 
have a high wilting percentage, owing to the 
tightness with which their closely-packed 
particles cling to the moisture. Some sands, 
on the other hand, owing to the looseness of 
their composition, not only hold less water 
than the clays but give it up more readily to 
the roots. 


PT HE amount of moisture in a given soil in 
excess of the permanent wilting percentage 

and up to the field capacity is called the 
readily available moisture. It is this latter 
figure that is most important. It alone tells 
how much water a tree can get out of a given 
irrigation. As the residue remains in the 
ground indefinitely and never has to be re- 
placed, knowledge of the wilting percentage 
and the field capacity of a soil enables the ir- 
rigation farmer to determine scientifically just 
how much water he must supply 

Another discovery made by the experiment- 
ers shows him how to supply this water most 
effectively. The belief has been almost uni- 
versally held that water put anywhere near 
the roots will find its way to them by capil- 
lary action. But the tests made with the 
furrows showed that this was by no means 
true 

Che lateral movement of water, was not 
nearly so great as had been presumed, and 
was due solely to gravity. If water is put on 
soil faster than it can permeate it, there is 
nothing for some of it to do but go sidewise ; 
but as soon as this surplus has drained away 
practically all lateral movement stops 

\ quantity of water, they found, that will 
wet the soil to a depth of six feet, will spread 
laterally only two and a half feet from the 
center of each furrow. So if the furrows are 
five teet apart their moisture areas will just 
meet. If they are six feet apart, there will be 
a foot-wide strip of dry soil between them. 


YPACING the furrows so the lateral move- 


\J ment the water just closes the gap be- 
tween, without any overlapping, is an im- 
portant phase of successtul irrigation farm- 
ing Millions of gallons of dearly bought 
water are now being thrown away annually 
becau this discovery of science is not in 
iniversal application 
sy withholding irrigation, many farmers 
have believed that the, could lorce a tree to 
nd its roots down to new low levels after 
ubterranean water. The work of the investi 
gators showed that so far as the movement ol 
the roots is concerned, this theory is correct 
In a fascinating series of tests, they demon- 
rated the uncanny ability of various roots 
to go aiter water wherever it la\ 
First, they separated two plots of soil with 
a waxed partition that was impervious to 
moisture. One plot they left dt Then in 


ther, they grew small plants. The 
plants reached the partition 


roots 


and 


Facts About Water Now Save Millions 


(Continued from page 103) 


stopped. Then they wetted the other plot. 
The roots promptly bored their way through 
the partition! 

Likewise, roots will go down seven, eight, 
and even more feet after water in the ground. 
But the scientists learned, that getting this 
water up to the tree is another matter. By 
means of auto-irrigators—porous containers 
connected by pipe lines with the surface—the 
men were able to irrigate the seventh-foot 
level, while permitting the upper six feet to 
go dry. Although they poured enough water 
in the pipes to support a couple of trees, the 
experimental one wilted. The roots were un- 
able to raise the water fast enough from that 
depth to keep pace with the tree’s needs. 

The average tree in an orchard, they found 
by painstakingly removing the dirt from 
around the base, sends its roots down five or 
six feet. The bulk of them, however, are 
bunched in the second, third and fourth feet. 


HE old-time theory, supported by the 

physics text-books of half a century ago, 
was that there was a considerable capillary 
movement of water through soil, and that as 
fast as water evaporated from the surface, 
new moisture rose from below to take its 
place until the entire sub-soil had dried out. 
To break up these capillary routes and put a 
moisture-proof cover on the ground, farmers 
are still spending millions of dollars a year in 
disking, cultivating, and mulching their or- 
chards. 

Having already discovered that the capil- 
lary action was much less than had been 
supposed the investigators now tested this 
age-old belief with the tanks and the weighing 
derrick. They found that a tank of unplanted 
soil watered to field capacity, would lose mois- 
ture by evaporation rapidly immediately after 
irrigation, less rapidly for about a week, and 
then at a rate so slow as to be barely percep- 
tible. At the end of eighty days, the soil had 
lost only twice as much moisture as in the 
first week; and when the soil itself was ex- 
amined, it was found that it had lost no 
moisture at all from below the eight-inch 
level. And of these eight inches it was only 
the upper four that were completely dry. 


Chimneys Blow Smoke Rings 
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To add an unusual touch to these Orvieto, 
Italy, chimneys, they were constructed on 
spiral lines so that the smoke comes out 


of them in graceful curves and rings 









The fact that the top eight inches wil] 
eventually dry out is of no consequence to the 
farmer, since his roots are all below that level. 
So except for shallow-rooted plants, al! the 
time and money that is spent On cultivation, 
so far as it is designed to prevent evaporation, 
is utterly thrown away! 


JEEDS and cover crops, moreover, were 
found to be accomplishing just the re- 
verse of their intended purpose. For they 
themselves were busily extracting from the 
soil the moisture that could have been used 
by the trees. 

In one astonishing demonstration, the 
weighing derrick showed that four young 
morning glories used as much moisture in a 
given time as one tree, and as much in four 
or five days as would have been lost through 
evaporation in as many years! 

After the experiments were completed at 
the test farm at Davis, the discoveries were 
applied to orchards and vineyards, orange 
groves and cotton plantations in nineteen 
counties in California. Under the expert super- 
vision of the university farm advisors, the 
owners put irrigation and cultivation on a 
scientific basis. 

Immediately, it was discovered that many 
farmers had been using nearly twice as much 
water as was necessary, putting on from six- 
teen to twenty inches per acre where scientific 
tests showed only ten inches were needed. 
Since they were paying from seventy cents to 
a dollar an acre inch, the reduction in cost 
ranged from $4.20 to $10.00 an acre. Thus 
on a hundred-acre farm, from $420 to $1,000 
was being thrown away with each irrigation 
—and sometimes there were as many as three 
a year! 

But the waste didn’t end there. In addi- 
tion, it was found that the excess water was 
actually cutting down the size of the crop. In 
one orange-growing county, for example, 
when the soil received less than twenty-four 
inches a year, the trees yielded ninety-one 
boxes per acre. If it received between twenty- 
four and thirty-one, the yield jumped to 155 
boxes. But if it passed thirty-one inches, the 
yield dropped back to 108 boxes. 

Besides costing the farmer anywhere from 
four to thirty dollars an acre each year, the 
excess water was robbing him of .about forty- 
seven boxes of oranges—approximately one- 
third of his potential crop. The reason tor 
this reduction, the investigators found, was 
that the excess water fills the pore spaces in 
the soil, displacing oxygen which the roots 
require. 

Several years have passed since the first 
field applications of the discoveries. Thus, 
sufficient time has elapsed to show the im- 
mense practical value of the researches. Con- 
sider a few impressive figures from last year: 

In Fresno County, alone, the saving on ir- 
rigation was a dollar an acre, a total of $275,- 
000. In El Dorado County, it was $5 an acre 
and in Butte County it ran as high as $10 an 
acre. Besides this, there was a big cut in 
cultivation costs. In many of the counties, 
it was the custom previously to cultivate as 
many as twelve times a season. This has now 
been reduced to six and in some cases even 
to two. 

In Mendocino County, to take a typical 
example, the combined irrigation and culti- 
vation costs used to run to about $30 an acre. 
Now, it has been cut to $6. The total saving 
in the nineteen counties where the findings 0! 
Veihmeyer and Hendrickson have been put 
into practice was $4,500,000 during the twelv: 
months of 1932. This figure is expected to 
mount to more than $10,000,000 when all 
irrigation farming counties in California adopt 
the same methods. And these methods are 
equally applicable to the sixteen other states 
where irrigation farming is practiced. 
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EFORE you buy any radio, write for 
this big new FREE Midwest catalog... 
printed in four colors. It has helped 
thousands of satisfied customers save from 
; to 14 on theirradios... by buying direct 
from the Midwest Laboratories. You, too, 
can make a positive saving of 30% to 50% 
by buying a Midwest 16-tube de fuxe ALL- 
VAVE radio at sensationally low direct- 
m-laboratory prices. You'll be amazed 

nd delighted with its super perform- 
ance! Broadeasts from stations 10,000 
miles and more away are brought in... 
“clear as locals’. You get complete wave 
] length coverage of 9 to 2,000 meters (33 
gocycles to 150 KC). Now, you can enjoy 

e new DX-ing hobby. ..and secure veri- 
ations from world’s most distant stations. 


ing P 


gives 
WORLD-WIDE 
Reception ! 


\ oy. LOG 


and it 


you 





16: 


These bigger, better, more 
powerful, clearer-toned, super- 
selective radios have FIVE distinct 
wave bands: ultra-short, short, medium, 
broadcast and long . . . putting the whole 
world of radio at your finger tips. Now 
listen in on all U. 8S. programs. . . Cana- 
dian, police, amateur, commercial, airplane 
and ship broadcasts... and programs from 
the four corners of the earth. Thrill to 
the chimes of Big Ben from GSB, at 
Daventry, England—tune in on the 
“Marseillaise’ from FYA, Pointoise, 
France—hear sparkling music from EAQ, 
Madrid, Spain—listen tothe call of the Koo- 
kaburra bird from VK2ME, Sydney, Austra- 
lia—etc. Never before so much radio for so 
little money! Write for FREE catalog. 


»» = 40 NEW 1934 FEATURES - - » 


Try this Midwest radio. . 


.in your own home. . 


.for thirty days before you decide. See for 


irself the 40 new 1934 features that insure amazing performance. Other features in- 
ide: Automatic Select-O-Band, Amplified Automatic Volume Control, 16 New Type 





AMAZING 
FOREIGN RECEPTION 
Akron, On10- 
My Midwest- 
16 is a real go- 
getter for dis- 
tance. Received 
205 stations on 
regular wave 
band ...includ- 
ing U.S8., Can- 
adian, Mexican, 
Cuban and Ha- 
}| Wrilanstations. Also many po- 

¢. airport and “‘ham’’ stations 
malloverthecountry. Have 
cced England, France, Ger- 
sny, Madrid, Rome, on 15-30 
ter band. South American 
ations include Venezuela, 
mbia, Brazil, Yucatan.— 
H. Moet LER,7C3N. SouthSt. | 
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Established 1920 


s, Balanced Unit Superheterodyne Circuit, 

==] Class “A” Amplifier, 29 Tuned Circuits, New Duplex-Diode- 
High Mu Pentode Tubes, No-Image Heterodynes, Full Rubber 
Floated Chassis, Variable Tone Blender, Centralized Tuning, 7 
KC Selectivity, New Thermionic Rectifier, 
Compensation, Auditorium Type Speaker, ete. 
tures are usually found only in sets selling from $100 to $150. 


DEAL DIRECT WITH LABORATORIES 


Increas'ng costs are sure toresultin higher radio 
pricessoon. Buy before thebigadvance...NOW, 
while you can take advantage of Midwest’s 
amazingly low prices. No middlemen’s profits 
to pay! You save from 30% 
buy direct from Midwest Laboratories. ..you 
get 30 days FREE trial—aslittle as $5.00 down 
puts a Midwest radio in your home.Satisfaction 
guaranteed or your money back! FREE catalog 
shows sensational radio values. Write TODAY! 


MIDWEST RADIO 


Velvety Action Tuning, Super-Power 


Automatic Tone 


These fea- 





SAVE 







to 50% when you 





ABC Sth Edition 






CORP. 


CINCINNATI, OHIO, U.S. A.. 


Cable Address Miraco 





SUPER Delure 


TUBE 


ALL WAVE Radio 
2000 METERS 





















RLD’'S GREATEST 
RADIO VALUE 


with 
New 





Deluxe Audrforium Type 





po EUR N ron | 
AMAZING 30-DAY FREE TRIAL 
OFFER AND NEW 1934 CATALOG 


SPEAKER 


TERMS NEW STYLE CONSOLES 
Write quickly for your FREE copy of the 


AS LOW AS new Midwest catalog. t pictures a com- 
plete line of beautiful, artistic de luxe con- 
sules and chassis in four colors! Sen- 


; O sational low prices save you 30‘; to 50%. 
DOW?) Alsoshows performance curves that prove 


Midwest radios out-perform most of the 
$150 sets. You can order your Midwest radio pygay 
from this catalog with as much certainty of satis- | 
faction as if you were to select it personally at ( 
our great radio laboratories, Write TODAY! (ee | 
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MIDWEST RADIO CORP., 
Dept. 


AGENTS! 
Make Easy 
Cincinnati, Ohio. Extra Money 
Without obligation on my part send me | Check Here 
your new FREE 1934 catalog, and com- | for 

plete details of your liberal 30-day | [Details 
FREE trial offer, Thisis NOT an order. (es 





Address 


City State = 
















































IT TAKES HEALTHY NERVES 


FOR JAFFEE TO BE THE WORLD'S CHAMPION SKATER 


IRVING JAFFEE 


Winner of 1,000 medalsand 
trophies, including 3 Olym- 
pic Skating Championships, 
Jaffee has brought the high- 
est skating honors to the 
U.S. A. Asked recently if 
he was a steady smoker, 
Jaffee said, ‘‘Yes, but that 
goes for Camels only. I 
have to keep my wind, you 
know, and healthy nerves.” 


Steady Smokers turn to Camels 


You've often seen his name and picture 
in the papers—Jaffee, the city-bred 
boy from the U. S. A. who beat the 
best Olympic skaters that Europe had 
to offer, and became the skating cham- 
pion of the world! Speaking of speed 
skating and cigarettes, Jaffee says: 
‘It takes healthy nerves and plenty of 
wind to be an Olympic skating cham- 


pion. I find that Camels, because of 


yer 


their costlier tobaccos, are mild and 
likable in taste. And, what is even 
more important to a champion athlete, 
they never upset the nerves.”’ 

and note the 
..in the 


smoking ! 


Change to Camels 


difference in your nerves. 
pleasure you get from 
Camels are milder...have a better 
taste. They never upset your nerves. 


3egin today! 


IT IS MORE FUN TO KNOW 


Camels are made from finer, MORE EXPENSIVE 
tobaccos than any other popular brand. 


CAMELS 
COSTLIER 
TOBACCC 


s 


| ~~, 
Se)> . . 


% 
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HOW ARE 
YOUR NERVES? 


TRY THIS TEST 


Draw a line 20 inches long on the edge of a 
newspaper. Stick astraight pin in the exact 
center. Place a forefinger on either side of 
the pin. Close your eyes...try to measure 
off quickly the distances by moving both 
hands at the same time. Have a watcher sto 
you when you reach the edge. See if bot 
your fingers have moved the same distance. 
Most people try this at least six times be- 
fore both hands come out evenly. 


Frank Crilley (Camel smoker), famous deep- 
sea diver, completed the test on his second try. 


7. NEVER GET ON 


YOUR NERVES 


———— WEVER TIRE 
YOUR TASTE 





